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[SH  culture  conipriac:!  several  object:^,  the  ctiief  of  \v^Htch 

arc  an  aiigmcnuiion  in  the  niimhcr,  and  an  im prove irtcnt  in 

the  breed  oi  the  fishes  of  a  dUtrict,  coumry,  or  even  of  the 

ioccaiL.  by  mcdns  of  direct  cultivation,  not  only  of  the  fiiiny 

;tribei£  but  alsfi  of  tlie  fo<nl  upnn  which  they  (mbuUi.     \i 

lilccwiic    cMnbraces  whutt^ver  faciU:;ttt!i;  their  n^ccnt  and 

decent  of  livers,  tendered  ncccM^Lry  for  spawning  purposes 

^to  continue  ihc  race,  or  for  nutnmcnt  to  maintain  the  llfo 

cl  the  individual.     Many  of  tJicsc  fiubjccts  appear  to  have 

received   tntnx:   con^idemtiun    In  ancient  than  in   modem 

times,  and  np  to  a  rt-cent  period,  in  distant  countries,  as 

China,  tluji  in  more  civilised  Europe 

TIjc  Cliincsc  ajc  commonly  aedlted  with  h-iving  bcin 
tiie  people  who  fii^  turned  thdr  attention  to  fixh  culture, 
collecting:  and  dir^neminating  the  Apawn,  arid  tiTtificJally 
roanng  fry  which  they  employed  for  the  jii3qx>sc(if  stocking 
every  available  piece  of  water.  The  Egyptians  likewise  in 
'tiinc«  pitsi  mutit  have  token  considerable  pains  in  thia 
occu^rjtioEK  but  it  hii-s  Ixreii  ^uruntied  tliat  their  e^arlier 
vivaria  w^rc  of  tvo  kind^  Aacrt^d  and  profane,  the  oc- 
ctipants  being  destined  for  cither  the  alUr  or  the  tible. 
The  boundaries  of  ancient  Egypt  arc  well  known,  and  the 
conformation  of  the  barren  dcwrts  on  lis  cait  and  west 
atiOH'  but  little  alteration  :  bjt  her  population  mint  have 
largely  diminished,  fur  wc  ate  assured  by  r>indf*nis  that 
1700  Egyp^ans  were  bom  on  the  same  day  as  Seso»tria, 
which  would  represent  a  population  that  could  net  be  less 
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Uuin  34>ooOiOCXX  The  ii^icultural  fcsourcc5  of  the  country 
Uix>tild  ha^'c  been  fir  too  small  to  supply  sinfficlcnt  forx5  for 
cuch  irultltutlc^i,  and  a  finh  diet  must  have  been  Lit^ely 
partaken  o£  At  that  period  fi»h  culture  w:u  extensively 
pmctiKcd^  and  the  ruling  powcrt  and  the  ruled  vied  with 
each  other  in  au^mei)ting  the  lifih  supply  in  all  thenumeroui 
tanka^  lakc^,  canals,  and  rivers  of  the  country.  Lac£pi^de 
eotnjnjted  tliAt  Lake  Muriis  alone  mt^flit  have  produced 
i5.ooaooo.ooo  fish  of  two  feet  long  cacli 

In  the  Roman  republic  fuh  culture  was  earned  on  for 
ihe  |iurpav!  of  au^mctitint;  tlif-  pciifral  fonri  ^^upply,  and 
Belonluft  observes  that  the  water*  of  the  f  roporitU  were 
more  profitAblc  for  the  fisbe*  they  produced,  than  n  similar 
extent  of  llie  bc;*t  land  could  have  been  by  its  p^Mur^^geft 
and  ftft  hanYi^.  Lucu1lu*s  ^-c  :irc  told,  dug  lirge  trenches 
or  canals  from  hi*  fish  ponds  to  the  sea  in  the  vicinity  of 
hia  hou^at  Tu^tiluQi.in  Uie  Gulf  of  Naples,  Fresh-water 
«treaniv  ran  down  the  caiials  to  the  «ea,  and  up  thc^m  fea- 
fiiih  which  3^wn  in  freuh  water  or  anadromous  fornu, 
amended  tu  dcpt»it  their  ova.  When  thc^e  fi>h  had  entered, 
the  gitCA  at  the  exit  of  the  canaU  were  closed,  and  wlilte 
their  eggs  were  developing  into  young  :ind  growing*  to  an 
eatable  sUc.  the  parents  which  had  sp-iwntd  were  being 
employed  a*  food,  Varro  observed  titat  there  ntUted  two 
forms  of  %\t*K^  the  one  supplied  by  freih,  the  other  by  salt 
water — Tn  tlic  fir^t,  advantage  being  taken  of  tprliigs  and 
the  conformatioa  of  the  ground,  constituted  the  poor  n*an'ft 
pond,  whereas  none  but  the  i^ch  could  enjoy  the  proceeds 
of  3  sea  preserve :  ihii  Utter  bein^  ple^tMing  to  the  rye  tntt 
cxpenarvc  to  the  owner  aod  better  adapted  to  empty  lus 
purAc  than  aatt^y  his  appetite.  But  tn  time  some  individuals 
who  had  Mudicd  fi&h  culture  to  advantage  n^ade  Urge 
fortunes  by  »lt  water  vivaHa.  Roman  authors  ha\-e  left  us 
deUiIc<i  iic<ount>  of  ho^'  their  various  stewi  were  formed. 
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subdivided  and  supplied  with  vrater;  \itfw  exotic  Tithes  n«fc 
sonKticnir^bniiiglit  from  Umg  dixl^ncri ;  Jutwtlicir  sirapund^ 
wen:  u«u^ty stocked  fromlhc  neighbouring  ocean ;  Atidli&lly, 
hoiv  tbcy  obt.iincdli^  spawn  tn  the  ncawliich  che>'  success- 
fully reared  ia  rivets  utiA  Ukcs.  While:  ihc  hi^h  adimral 
Optalus  jrdcr  Claudius  brought  from  the  C^irpathian  Giilf 
vast  supplies  cf  the  hithcrtc  unknown  flah,  Scorus.  and 
drjjtnLitcl  it  dlong  Uic  cuu<ii  frum  Njiplc^  to  Ostla,  where  hc 
contiEtued  to  cnitsc  aboiit  and  Jnsjjccted  the  fishennen's  nets 
for  five  ycam,  during  which  |>criod  be  sutTcrcd  zion^  ol  the 
species  to  be  ciptttrcd. 

The  dUcovcrj'  of  how  to  artificiall/  fecundate  fiah  ova 
ha5  been  claimed  for  many  different  persona,  in  vanousofrcs, 
■Mvi  it;  widely  sejiunLtcd  cuuiitrtc^-  In  the  fifli^nlh  crnlury 
a  monk  named  Dom  I'lnchcn  appe;tn  to  have  practised  it, 
breeding  anti  rearing  fishes  in  wooden  boxes  thrcugli  which 
a  stream  of  waUT  ilowed.  The  boitoni  of  tlii^se  bovei  he 
lined  ^ith  sand  or  gr-ivel^  while  tlieir  ends  were  protected 
by  dicker  basket-work.  Stephen  Ludwig  Jacobl  d  w<;dUhy 
Uuidcd  proprietor,  residing  at  Hohrnliaimcn,  ;*  ?mall  town  in 
WestphaLb.CLS  early  a£  175S  appears  likewise  to  have  made 
mai^  expcrtnient^  rcnpcctinf;  the  artifiLial  breeding  of 
salmon  and  trout,  ndnpting  much  the  «nme  plan  as  Doni 
Pinchon,  except  that  he  secured  both  the  upper  surface  and 
«nds  cTliis  tn^u^ilu  with  fine  t^r^tini^a  and  depOAJtcd  tliem 
in  the  nrcam  al  a  suitable  dcptJi  leavhig  the  e^;s  to  be 
naturally  hatched.  He  gave  an  account  of  his  discovery  in 
a  letter  to  liuffon,  which  Wiw  dcciitcd  w>  important  thai  the 
Dfitish  Government  granted  him  a  pcnsion- 

Lacepode,  writing  at  the  commencctnent  of  thU  century, 
deplored  tlic  loss  cif  fk*il]-|H]ttd»  in  Pr«mcef  reni^irking  thnt 
formerly  they  produced  large  return*,  but  had  then  ceased  to 
yi«td  anything,  r-o  that  much  evil  and  no  good  ha?  attended 
their  abolitbn.     In  Germany  the  landowners  make  more 
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by  tlieFr  carp  unci  pike  thAti  many  :ijp'[cultun*<t«  abl^iin  in 
Great  Bntiin  Ctom  their  fihccp  s^nd  cattle  kept  in  a  iimibr 
space.  Irt  thb  country  ftcws  wcfc  attached  lo  most  lafgc 
hou^^in  the  country,  and  every  monaslic  cstablif^hmi-'nt,  buT 
vith  the  exnancipacton  from  fasts  and  frreater  facilities  of 
trctnsit  trom  p]acc  to  pbcc  tbc  necessity  Tor  these  vivana 
dimmkhcH  nr  ;ilmo%t  dtctpprart^rl.  It  U  only  row  tb;^t 
meal  b  becoming  fio  expensive,  and  likewise  fish,  due  to 
pollution  of  waters  and  too  much  ticensc  having  been  per- 
nutted  to  f  i^ht^mien  and  poachert,  that  die  necessity  appears 
to  b^ve  arisen  for  some  rcfncdy  for  the  present  dearth  of 
thr  finny  ttibe^- 

Tothc  French  Government  it  due  the  credit  of  lirst  turn* 
ing  fish  culture  in  Europe  into  practical  channels.  In  1842 
they  commenced  thdr  experiments,  and  in  1848  the  L-ist^b* 
lishment  at  Huningue  came  into  cxUience  near  the  Rhine 
&nd  the  Klionc  canai,  whiJc  it  possessed  springs  in  Ihc 
victnity  wluch  cuuld  be  uIiIjmxI  fur  the  incubntiun  of  (v>\i 
€ggL  Here  but  comparatively  feu  of  the  ova  were  Iiatched, 
tot  when  the  eyes  of  tbc  embryo  became  vi:tib1c,  ahowmfr 
that  they  mij^ht  tntvcl  with  cutnp^inttivc  safety,  they  were 
dUtiibnted  to  wherever  it  w^u  enn^idered  they  could  be 
turned  to  the  best  account*  When  tiiis  ct^tablir^hment  first 
comiDenccd  nx>rk,  the  riven  and  lakes  of  France  were 
exceedingly  deficient  Jn  fish,  but  by  a  distribution  of  about 
Wooo^ooo  ova  annually  thc>'  became  restocked. 

In  Great  Britain,  as  already  remarked^  the  Governmen: 
tppcar  to  ha%^  been  one  of  the  fim  in  Eurajw  to  appreciate 
the  importance  of  Jacobin  rc-duoovery  of  howto  artificialLy 
Impregnate  fbh  ova.  In  18^7  Mr.  John  Shaw  succeeded  jit 
fecundating;  and  hatching  salmon  eggn,  al«o  in  rearing  the 
youn^;  vhhilc  GottUcb  Boccius  asserted  that  he  bad 
SDCCCufuIly  reared  young  trout  at  Chats  worth  and 
Uxbridgc  as  CM\y  n.y  1841.      Tlie  G^lway  ^mon  fineries 
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vrtrc  rc3tocVed  by  Messrs,  Ashworth  by  fncAos  ornitilidal 
projj;ig^rinn  in  i^yi\-  In  SrotLtnt)  the  L-«ti*hIi<hTm^l  *tT 
^tormontiicld  wu  comntcnccd  in  1853  on  the  Tay,  the 
rcnui  or  thkx  rivcf  10  i$2i$  baag  £i4^S74^  but  which 
gr^du^lly  diminished  until  1S5;.  w'lif:n  it  had  dccrca^scd  10 
£7'^^53'  ^^  t^S^- 1^  remal  rc^c  to  jCii.4$7,  and  to  1S63 
it  had  rcuch«rd  die  value  it  had  in  1^23.  Thi^  rise  not 
being  due  lo  increnjied  vuluc  of  ft;t1nion  in  the  niiirkd,  but 
to  augmented  numbers  of  figh  in  the  river. 

j\s  aniinal  food  becomes  dearer,  and  the  price  of  fiih 
augments,  h  la  remarkable  how  British  ftshtrrki  hdvt^  iwen 
treated,  and  the  »Tight  amount  of  .itatisiticaL  evidence  which 
bu  been  ooUected  and  made  public;  while  no  Government 
cfficbi  h  nr»w  mgagcd  on  ihc  artificial  propuigaUon  of  fish, 
or  in  expcnmentt  upon  how  to  uu^^eat  Ibi;  supply  of  this 
necessary  article  of  food.  In  fact,  the  Qritlsh  Government 
respecting  fRfwhwater  fiKherie>^  i«  now  behind  almost  every 
country,  in  that  it  gives  no  aui^Uinc«  to  the  ^ah  cultunat^ 
and  keeps  up  na  csUh\hhm<:iii>  of  its  owri  Ut  orikr  lo 
fnalntaiEi  the  necessary  number  of  fish  !:i  our  waters- 

la  Noftt-fty  pUciculturt:  commenced  nbout  185OL 

In  GcriDany,  artificial  fish  breeding  lus  become  exten* 
sively  dissemjnatcd  in  all  parts  of  the  cotintry.  whHc  their 
natural  propat:at]oii  is' carefully  tended,  Likewise  the  cul- 
tivatioii  Elf  finli  ])on()»  is  a^unilni;  an  tinjXJrlance  tliey  have 
not  had  iince  the  abolition  of  monaKlie  estab3ttthmcntf. 

In  Italy,  lagoons  appear  to  be  somewhat  extensively 
employed  by  the  fi^h  ctiltunst^,  who  c^tpture  ycjung  fry  in 
the  sea  and  rear  them  in  these  large  vivaria. 

In  Greece  the  state  maintains  twcnty-four  establishments 
for  fiili  cukurc,  the  principal  being  in  lagoons,  and  the 
captives  bein^  disposed  of  while  in  a  fresh  condition. 

la  the  United  States  of  Amcric^i  a  Flah  Commission  was 
first  appointed  in  it^i,  to  invc«tigate  the  alleged  dimfnu^- 
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t  ion  of  food  fishes  along  the  «a  coast  anrf  in  the  laWes.  wtl 
if  this  i>rovccI  to  be  the  case,  to  auggcat  the  proper  method 
for  rcitoriin:  the  supply.  The  next  yew  an  adiliiional 
feature  was  ingrarted,  namely,  that  of  tlic  propa^iilion  and 
actual  multiplication  of  the  food  Itches.  Subsequently  a 
larsjc  proportion  of  the  various  Stales,  SAtisfed  with  the 
excellent  work  being  carried  on,  nrgaiiisrd  State  Cdid- 
mif^ons  for  the  purpouc  of  looking  after  the  irtcrests  of 
their  w&tcrs,  and  of  co-opcr^ting  with  the  United  States 
Commisfiion  towards  the  aocompllslinicnt  of  acomtnon  end. 

In  1879  the  Congross  autboHxcd  the  ooDAtrueiion  of  3 
special  Atcam  vessel  of  4S4  tons,  to  :^crve  as  a  floating 
xtatinn  for  tht:  hatching  nf  %1ia<1  and  iithrt  uvcfiil  fcMid  fishes. 

ProrcMor  Spencer  Ltnird,  when  reviewing  the  impoveri^h(;d 
condition  of  ihcir  6»heric9,  and  the  measures  which  he 
deemed  advisably  observed  :  "  What  are  now  the  rL^niL-die^ 
to  be  appiiod,  to  recover  from  thU  lamentable  condition  of 
the  American  fi:»herics?  The.<M:  are  twofold  :  one  conjii»t9 
in  the  enactment  and  enforecmrnt  of  legi^l^ion  pmtecting 
what  we  ha%^,  and  allowing  natural  E^cncics  to  play  their 
part  in  the  recovery  \  the  other  consbti  in  the  applicattcjn 
of  the  art  of  the  artificial  propagation  of  the  fish.  Either 
alone.  In  some  circumstances,  will  answer  a  very  good 
purpooc^  the  mo  cumblned  coriatltule  an  alltanoc:  which 
places  at  our  comnund  the  means  of  lecoverinj;  our  lost 
ground  to  ft  deforce  which,  but  for  the  expcncncc  of  the 
lasi  ten  year^  would  hardly  be  credible" 

The  active  field  work  of  the  Comrat«ton.  obwrxxd  the 
Commissioner  in  1S75,  now  embrace?  alroo^  the  entire 
yi-ar.  Tlic  batching  of  aJud,  Aiont  supiiHsstma,  cnntinuinj* 
from  March  until  August ;  of  Cilifomian  salmon,  SaJma 
^itiMof^  frocn  June  until  November ;  of  Penobscot  salmon 
from  June  until  March  or  ApHt ;  nf  Iand1i>cked  :;ainion, 
Sa/*fw  solar  variety,  from  September  until  March;  oodof 
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irMte  fbh,  C^rtg^nm  aitas,  from  October  until  March. 
Since  then  cod  and  other  tribes  h.ivc  been  juldcd  to  the 
hjicciet  ofii^h  ;irtiric:utl/  ])riip;tgiilrd^ 

The  far-famed  Columbia  river,  where  Ihe  abundance  of  itt 
Minion  h^5  been  a  theme  for  aAtcnishotent  among  those  who 
ha^-e  vuitnt'SM-d  it,  bc^dn  to  ahow  s^^^ws  of  dtjciviiscd  suj^ily. 
The  canncn  took  alann,  and  petitioned  for  legUiatlon,  to 
be  accompanied,  if  pos%ible,  by  arti^cial  projin^JiUon,  and 
in  1  S/fj  ;i  jirnnitncnt  ?A;ition  for  this  purpose-  was  oponcd  on 
the  McCloud  river. 

In  the  S.Kiriiincnto  rivcf^  observed  Professor  Spencer 
Burd,thc  catch  has  increased  in  fiv^  years  from  five  millions 
to  6ftcen  millions  of  pounds  and  bos  brought  up  tlie  suppi/ 
to  more  than  its  pri,"vtincoondftlon  of  abundnncc,  by  p! anting 
xhcim  two  milliitns  of  young  fish  rvrry  year.  Tn  ihc  Rogue 
Itlver,  Orejjom,  where  salmon  had  for  nearly  twenty  years 
been  taken  in  large  numbera  and  salted,  a  vuible  diminu- 
tion became  apparent  in  the  reason  iZ^y-iS^j^,  and  it  was 
decided,  In  conse<|ucnce,  to  commence  their  artl^dal 
propa||:attO(i. 

In  ilitf  Duniinion  of  Canada,  Mr.  S,  Wllmul  originated 
liiJi  culture,  and  under  hU  management  the  work  is  largely 
carried  oa  He  states  thai  some  hundred  millions  of 
yi>un}{  salmon  have  been  aidridally  hatched  and  dis- 
tributed in  the  waters  of  the  Dominion  during*  the  last 
few  ycats,  and  now  (tSS^)  Government  hatcheries  arc 
eODStanily  being  erecti"*!.  It  has  been  <:]early  ilt'inon- 
8tmt«d  in  this  Dominion,  by  Mr  Wilmot  and  othcrr;,  that 
by  artificial  propag^Uion  and  ^  f.ur  amount  of  protection  all 
nature  salmon  rivers  may  be  kept  thoroughly  stocked 
with  this  fiah.  and  rivers  that  have  been  depleted  through 

'  In  Mr>  Brown  Cixidc^  pnpt'  o^  the  riilitty  Ificluilrica  of  the 
L'ntted  Sijticfi  he  vnun^CTatci  17  ipi^dii  or  varieties  of  liAh  nrtificUlly 
liaidtnl  in  iluti  oouiiirr- 
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any  cause,  brcughl  back  to  their  former  excellence.  In 
R<-"itigouchr  rivrr,  ivhrrr  no  obstuictinnft  f.^xktL-d,  but 
frpcirins;  aitd  nctiinK  were  rdcntlewly  punucd,  the  number 
of  Salmon  lud  90  dccrc^iaed,  that  in  i^C^  Anglers  only 
took  ao  and  the  commercial  yield  wai;  merely  3^,ooa  A 
aalmon  hatchery  was  then  ineuguratcd,  and  a  little 
prolc^tlun  afTorilcd  td  the  llsli,  and  in  137S  one  angler 
alone,  out  of  hundreds  that  were  fishlnj;  in  the  river,  killed 
in  16  dayn  with  hu  ^inf^lc  rod  80  *(almoa,  75  of  which 
averaged  over  z6  lb?k  cjich;  while  in  that  one  dtvitbrt 
(not  coualint;  local  and  home  consumption)  net  fishermen 
took  500,000  \h^  a  result  larj^ely  brought  about  by  artificial 
culttviiticin.  Atnp  in  the  S^^ticmiy  Rtver  the  scnrcily  of 
•almoft  had  become  £o  great  that  there  ^vcre  no  kaocc^  ;  & 
hatchery  was  built,  and  the  state  or  things  wonderfully 
changed,  &o  much  so  iliat  in  i^y^  from  ihc  great  numbers 
of  ftalnion  taken  in  the  tidal  waters  iJicy  became  a  dniff 
in  the  market,  and  were  aclLtnc:  a.i  low  9ai  3  ccnti  vt  pound, 
nnd  angling  In  the  tfibiUririe^  wa<  mo4  excellent. 

The  CanadUn  6»hetic9  report  fOr  1^83  £liow5  a  very 
Lirgc  increase  of  Aalmon  in  the  rivcr:^  where  artificially  brcil 
fry  wen-  planted;  and  ihereturoa  from  the  Rettigouche,  and 
Oaspe,  up  to  the  first  half  of  the  season  of  18S3,  gire  an 
almost  unprecedented  catch  of  ftih  by  anglers.  On  the 
Kcstf^uche.  ;il  the  Mctapcdla  pools,  300  salmon  were 
tikcfi  in  one  week,  avera^in^;  32)  lbs.  Three  miles  higher, 
56  fitli,  average  weight  33  IIj*  : — Piirthcj  up  «  party  of  four 
rod<  killed  190  lalmon,  23^  Ib-s.  average  >-At  Inriliin  Hon*e, 
WiliQot's  poo),  four  rods  m  two  weeks  caught  iSo  n^h,  all 
very  laitcccoe  a  fony-poundcr  : — Another  jiaity  in  same  pool 
kUled  5S  salmon  f— Jn  »ix  pools  still  further  up-river«  386 
salmon  vterc  taken  by  14  rods  in  a  fortnight's  time  :  in  one 
of  the  jibgve  pnols  36  salmon  were  killed  by  three  nxl?*  in 
oac  d^y  :— On  tliis  river  a  large  salmon  hatchery  has  been 
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in  operation  for  several  ycarc :— At  Gaspe  another  hatdiery 
is  In  opciatioii,  ivhcrc  in  iBSi  the  rcpcit  shows  an  incrc:;i^ 
over  fonncT  years;  but  In  1SS3  tlic  c;itch  lia^  hccn  ihtt*- 
tuia  over  1SS2. 

In  Jap.in  the  Government  have  taken  stcpis  towards 
canying  on  a  complete  *y«tt'm  cf  fj.tU  culture,  for  the 
purpose  of  restocking  riven;  which  appenrcd  to  h.ivc  become 
depleted  Tlic  fir^i  stations  established  were  those  nt 
VuWI,  Kanag^twa  Kt-n,  and  ai  Shimkn,  Saftiinc  Ken  in 
187;",  At  cither  of  those  gtiktions.  30X>oo  fish  c^n  he 
raised.  In  1879  the  number  of  ciitablishincnts  was 
avigumentecJ  to  five;  and  at  Shiga  Ken,  which  has  sn 
abundant  supply  of  water  at  54*  Fob,  in  tJic  summer,  there 
ia  a  capacity  of  raising  any  number  of  fi^^h  ;  lake  trout 
were  intnxltictrd,  and  ihert;  were  40,01x1  fii^h  iK  months  old 
In  good  condition,  as  veil  as  250,cx>o  your^  fr)*.  Unable 
to  obtain  a  TtufTicicnt  nupply  of  meat,  the  fish  arc  fed  on  & 
mixture  of  the  chrysjlidc-sof  silk  worm:;  and  whcat-Houn 
Equat  portions  arc  ground  iip  to({ethcr  In  a  coffee  mill,  the 
mixture  b  boiled  for  lifLccn  mtnutci  and  then  allowed 
to  onol,  MtbKec^uently  it  w  prM^cd  ihmn^h  a  fire  win* 
Sieve.  Hatching  fi^h  is  said  to  hrivc  been  first  adopted  by 
Aodo  two  hundred  years  ago,  ai^d  the  Daimio  of  that 
time  madt!  nilt^  for  the  protection  of  the  fish  and  fiy 
which  arc  in  force  to  this  day. 


Our  Fresuwatck  Frsiii-RiEa 

Our  inland  u^atcrs  may  be  roughly  divided  into  tho^c 
found  in  nvem,  canaLn,  1akc*i,  broadn  and  pnntU :  while 
In  rivers  we  have  such  as  are  rapid  and  clear,  or  e!se 
slti^^h  and  more  or  less  muddy.  In  thenc  various  localities 
we  find  difTcrcnt  vanctics  of  fish,  which  m;iy  be  classed 
Into  gamC'Spccic^L  a^  salmon,  trout,  and  their  allies ;  and 
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SfiODAdiy,  coarse  (tkH,  as  perch,  carp,  pIJcc,  fiic  In  tbc  fore* 
going  enumeration  shad  arc  onnltcci  as  well  as  fluundcrd 
and  lampreys,  which  asceiid  Into  fri;sh  waters  from  thi;  sea. 
Although  Id  some  loctlities  fivci^  and  their  pbdnc 
JnbabitanU  still  continue  in  an  almost  primitive  condilion, 
in  ibc  va^t  indjonly  of  coxcv  in  Grt^;it  Rfil^iin  and  Iceland 
artif  clal  causes,  often  due  to  ^augmented  population,  have 
led  to  charf^eti  which  have  entirely  altt^red  what  was  the 
fcrmiev  aspect  wf  nlTui^  For  althcrugli  in  sparsely  inhabi* 
ted  places  where  the  local  demand  is  ^niaTI,  and  the  meanii 
or  trinsport  to  dtica  difHcult,  man  in  hia  efifort*  rarely 
occa^^oiu  any  undue  dccrcaMf  in  ihe  finny  tribes  inhabil* 
In^  the  &t»h  ^vateni,  yfi\  stA  population  augments  a  very 
perceptible  chan^^  ensues.  Land  becomes  mon:  cultivated 
and  bettt?  drained,  towns  spring  up  un  the  river  b^nks 
which  may  po««ibly  in  olden  tJmc  have  been  the  natural 
hifithw-ay  of  the  country :  first  sturTace  drainage,  next 
Kwenige,  beomie  cmjilicd  into  itx  cminte,  acul,  Tinally, 
iDanufactDriejs  ri«e,  the  ou'cierg  of  n^hich  find  vt  cheaper 
to  use  the  river  aa  tlic  receptacle  fur  tlicir  poison*  than  to 
dispone  of  it  In  pits  and  other  innocuous  ways.  Tlius  fish 
become  destroyed,  or  thdr  health  atTccted,  as  well  perliaps 
as  whoever  or  wliatever  partakes  of  thcic  polluted  waters. 
Minc»  in  a  siniilaj  way  may  be  drained  in1<j  .tUeam^  wcics 
may  be  constructed  to  span  Its  course,  imtnoderace  nettlit;; 
and  poochin^  practices  may  be  le^albed,  and  one  or  alt 
of  the  foregoing  causes  may  ooca^ion  a  diminution  in  the 
stock  of  fish.  The  water,  iiutead  of  providing  an  au^enied 
sapplyof  food  to  an  increasiDe  population,  becomes,  as  years 
roll  <]in,  m^frefmd  moredepleted  of  fuih,  and  cither  legi«btive 
aid  must  be  invoked  to  remedy  what  the  iegtslature  iuelf 
has  to  a  eo«uidaabte  extent  occasioned,  by  first  tolerating 
and  ttibsequcnily  legal^ng  Ra^ant  abusn:  or  cIm:  the 
rivers  must  by  artllicial  means  be  annually  supplied  with 
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fish  frofli    cbcw^Krc  to  compensate   Tor   the    unnatunil 
depletion  which  fs  being  carric?d  on  by  man. 

The  qnotion  laay  be  asked  whether  our  frcsh-watcr 
f]!^hcnc^  arc  in  An  impovcrbhctJ  state? — if  any  apparent 
fiiminution  i«  not  due  to  increased  facilities  cf  trunftport 
cauainc  lisU  to  be  now  dintHbutcd  over  a  wider  expanse  of 
c«>u;tlry  than  was  fotmcrly  po^^iblc?  Due  to  the  jU>Bcnce 
of  »tatiUic«<  any  inveitigfation  into  tliete  que«tior»  \%  difficult 
but  not  impor-tiblc,  and  I  purpose  adverting  Co  the  con- 
dition of  the  ?^3lmon  fisbcnes^  ^  being  the  most  valuitblr 
in  our  fresh-water*,  and  coni*cqucntIy  thr«c  best  known. 

Tlie  fiffit  fact  that  strikes  the  investigator  b  that  uEmon 
have  bcui  exterminated  from  the  Stvur  the  Itchen,  the 
Medway,  the  Avon,  and  the  Thames  in  Hngland.  la 
Scotland  the  FifesJ^ire  Leven  no  lorf;(rr  conuins  salmon ;  in 
tlic  Tay  di^tnct  the  Almond.  En'cht  and  Diglity  arc  ruined, 
due  to  polhjtbnf!,  while  many  other  rivers  are  greatly 
injured.  In  Ireland,  from  Wicklow  Head  to  Roa»an  Point, 
nearly  ^•^Jivy  tivci  in  the  county  Down  ba*,  nwing  to 
pollutions,  been  destroyed  a»  a  salmon  producer.  The 
forcg<Kiig  instance:;  are  adduced  to  prove  entire  destruction 
in  *tom<:  1ix:^)1ic-v 

It  has  been  a«cned  that  in  ancient  time*  tlie  supply  of 
salmon  was  so  abundant  that,  in  indentures  of  apprcnticc- 
dii|>,  a  prnvi«o  wan  usu^Uy  inserted  tliat  tlic  apprentice 
^>oit]d  not  be  comptlled  to  eat  salmon  more  than  three 
days  in  the  week.  In  Courscirj  'History  of  Clouccslci'  it 
is  stale-*)  th,il  "  it  W39  a  standing  condition  of  apprcntice- 
diip  thAt  the  apprentice  should  not  be  obliged  to  eat 
salmon  more  ih^n  thrice  a  week."  This  proviso  is  alluded 
to  as  cxisnrg  at  Worcester,  Newca*:llc,  and  elsewhere, 
wMIe  the  CromacUtan  trooper.  Captain  Franks,  writing  of 
Stilling.  icmarkcJ  that  the  bur^maitcrs,  as  in  many  other 
parts  of  Scotland,  are  compelled  to  re^enforcc  an  ancient 
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sutute  that  coniTn:LmU  ;\W  m:avteri  ;inri  otlu'n  riot  tn 
force  or  compel  an/  scrvani  or  an  apprentice  to  feed  upon 
salmon  more  than  thncc  a  week.  At  Iiivcrncsa,  a  century 
later.  Burr  itUs  us  salmon  so!d  at  one  penny  a  jmund. 

We  ar«  however  reminded  that  it  i.t  dinkult  to  compare 
the  price  charged  a  century  aincc  to  what  obtains  in  tlieprc* 
sent  time,  brcaii^r  «j  many  dUttirhing  influences  have  oe- 
curred.  Pennant,  in  I7;6,  tctU  iu  that  to  pa>'  the  expenses  of 
the  salmon  f:3hcr]cs  m  llic  nvcr  Tweed,  It  would  h^vc  bem 
ncccoary  to  aipture  3oS,ooo  lalmon  annuilly,  an  amount 
which  must  have  far  exceeded  Uie  j^upply  in  the  present  day. 
If  however  for  llic  sake  of  argument  it  were  admilteil  that 
there  Is  no  diminuiton  m  the  rumbrr  of  our  fresh-water 
fisbc*.  he  would  be  a  boJd  indtividual  who  a8?<r1cd  that  our 
rivers  and  otiicr  frcnh  waters  air  iiA  full/  blocked  ^s  the 
sustenance  in  tho«e  watcnt  cnuld  maintain. 

Some  of  our  5shes  h^ivc  scriou5ly  decreiued  in  number, 
and  our  fk-?ih*Mditcr  fisheries  require  more  attention  than 
they  now  recdve  iti  order  to  render  them  the  food  producers 
they  ought  to  be.  But,  prior  to  considering  artificUl  pro< 
pagaHon,  It  will  be  necessary  to  advert  to  what  ktndft  of 
fishes  we  poisess  which  are  worth  increasing,  and  what  arc 
the  characters  of  Ihcir  cges. 

Divisions  of  Fishes. 

Out  fre^-water  ft&hcs  are  dlWsible  into  the  iiver  or 
fluvUtilc  and  lacustrine  or  lake  specter  while  our  maxine 
fishi-s  ma/  be  conMdcrcd  a5  sliorc  or  littoral,  and  jK-'Ugic  or 
sea  UfJta^^  tbcce  lait  being  again  subdivided  into  such  as 
«te  generally  found  near  the  surfaoci  at  greater  or  mid- 
deptlu,  and  aby»al  residents.  Fishes  which  frequent 
fresh  water  may  be  permanent  residents  therem,  .is  eaip; 
anadromou^  or  merely  vUitAOts  from  the  C'Ccan  for  the 
ptifpow  of  depo^itini:  Uicir  spawn,  generally  leaving  their 
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young  to  be  reared  llicrc.  as  sialmon  And  sh^d ;  cata- 
droinoiu,  ormch  a*re*idc  in  frcfth  w^itcr^  vjjiiting  ihc  littoral 
coac  or  sea  to  deposit  their  sp&iitTi,  09  ccb,  tlic  young  of 
wblch  a»:cnii  our  fivers  m  order  to  be  reared. 


Brkhding  or  Fjsiies. 

pL,ihci  arc  dic£cIou5  animals.  tJic  scxca  bcm^  present  in 
tljfTerert  iiTclivt  J i^^ Is  although  ia  suiue  extejillcmal  inst;uic*!5 
licrTna|>hrod]ief  have  been  recorded.  A  few  arc  cnono- 
garoous;  but  the  majority  ate  pol>^.imous.  Amoo^  the 
bony  fishes  breeding  take*  place  o<i  one  of  the  following 
planum  (i)  the  egga  may  be  hatched  within  the  female  or^ns 
as  seen  in  the  oviparous  blcnny ;  or  (2),  at  in  the  majority 
ofthcte  fishes,  ihecjgpv  hitvinijbeen  t^xtnidcd  by  the  fcniale. 
are  fiub^ucntly  fenlliied  by  the  mile*  the  milt  of  the 
hitter  bcinf:  brouglit  into  contact  in  the  water  with  the  hani 
roe  of  the  female.  Sim|jle,  however,  a*  tliis  [jn>ee«  may 
appear,  there  are  many  interesting  i)uc«tions  rcspectinjE 
breeding  which  demand  the  Attciition  of  the  fish  culturUt, 
*uch  as  whar  \^  the-  liize  of  the  egg^,  whether  the  freth-water 
fbnrs  dcpo&iC  theirs  in  stagnart,  semista^nant  places^  or 
mnning  sUcaius ;  or  do  those  of  the  sea  npccic^  ilo.tt.  as  of 
the  cod.  Mnk,  as  of  ihc  herring,  attach  i]icinselve«  by  tendrils, 
as  the  Kor  pike,  or  by  adhesive  mucus  as  in  lump  stickers  ? 

The  forms  which  produce  the  greatest  number  of  rggs 
are  often  those  which  live  in  large  communities,  ftpawqing 
once  annually,  as  the  cod  \  from  a  21  \\x  example  of  uhich 
12  Ux  of  roc  were  obtained,  vrlillc  Buckland  found  th;it 
7j  IK  of  roe  contained  6,&Gf^fxyQ  ova;  whfcb,  if  the 
proportions  were  the  same  in  each,  would  give  the  enormous 
number  of  about  ii  million^of  c^»  in  a  21  IKiod-ii^h.  A 
perch  glvTs  from  nxtxxk  to  aS^ocx):  mackerel  at  ilb.  S6,t20i 
at  ]|  lb-  S4^,6Sl  egg*.  From  a  brill  of  4  lb.  2^%77S*  from 
a  plaice  of  nearly  5  lb.  l44,<Soo^  from  a  flounder  of  about 
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ij  lb.  1,357,400,  from  -i  dole  of  x  lb.  134,000.    Amon£  the 

Salmorida:  the  eggs  arc  gcncially  comparatively  liii^f,  Ujc 

number  which  c^ch  salmon  produces  being  cscfmated  at 

about  900  for  every  lb,  of  ita  weight ;  but  they  muy  exceed 

thu,  15  one  (jf  ;fO  lb.  cnnUincJ  27,^50      This  v^LTiRUoti  in 

%\2jt  \%  perhapfi,  pinially  ai  leA»t»  dutr  to  the  ag^c  and  %\te  of 

the  psrcnt,  thu£  in  the  report  of  the  United  States  Fish 

Coniiui^aion  on    the    McClouJ   river,    CAlif;>mEa,    it    was 

observed  id  1^78  that  the  puretit  lalmon  were  uniL-tunlly 

small,  their  avera^^  wet;;ht  bcJn^  under  S  Itx     This  smaill 

size  w;^  stated  to  be  undoubtedly  aiUM:d  in  whole  or  in 

part,  by  tRc  fishing  at  the  carncries  on  the  Sacramenta 

where  the  &-inch   meshes  of  the  innumerable  drift   nets 

stopped  all  the  Urge  Sainton,  ;iTid  let  all  the  svwaW  oiies 

through.     The  eggs  uhcn  taken  proved  to  be  at  least  a 

third  Aoialler  than  thoM;  of  rao^  previous  years,  and  tlte 

average  number  tn  the  Ji^h  wat  ^tboul  3<f  fio  .ig^^inct  4,300  in 

the  previous  year     Fo<L«ibly  fry  reared  from  egg«  of  KalmoD 

fertilised  by  the  milt  of  the  parr  would  be  rather  a  ^mall 

race.    SirntLirly  at  Sir  J^me^  Gib^cui  Mahl4nd's  riih-lutcliiiig 

establishment  at  Hoi^ictouit,  the  Lochleven  variety  tA  the 

common   trout  at  4  ^  5  yearn  old  |>roduccd   cggi  33  of 

which  filled  one  length  of  ;t  gl;i'u;  grill  In  the  hatching 

boxes ;  but  auch  as  were  f^blaincd  from  6  year  old   lish, 

7J  or  18  cggA  occupied  the  iamc  amount  of  npaee.    Living- 

Bton  Stone  obiacrvcs^  that  American  tnnit  Irving  in  spring 

water  develop  smaller  ova  than  5uch  at  reside  in  brooks. 

Although  full  producing  smaller  eggs  may  ha\x:  proportion^ 

atdy  inon  In  comparison  ^rith  their  uelght,  young  rear^ 

■  He  tikcMi(c  coQ3»der»  that "  bu^?  eggs  arc  die  result  of  keeping 
Ibe  brcgte*  In  voter  \\%;a  wirm^  »p  in  the  spring  Aad  «iiAmer.  It  it 
true.  If  h  1>cccmiic»  too  vunv  uy  above  70^,  h  b  iGi[irloui ;  hut  wjiicr 
t^l  tf  B«di  at  65*  hi  thv  Hunntr  wiLl  iiialcc  Lir^r  cs^a  tlun  fralcf  a( 
l\%  ORd  very  eold  ipn^^  water  will  always  develop  niuU  cgjjfc^ 
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from  audi  ova  are  neither  so  large  nor  grow  »o  quickly  as 
such  as  are  derived  fiom  egg^  prodiiced  by  older  fish,  and 
U  has  appeared  to  me  that  such  may  be  one  caufie  ol'  hoiv 
some  races  offish  may  dctcriontte. 

From  a  ai^  lb,  carp.  1,3 10,750  eggs  were  obtained;  from  a 
1^  lb.  example.  2^59750 :  from  a  roach  j  \)x.  480,000 ;  of 
10}  ounce,  81,536:  a  tench  of  2^  Ik  contained  333.253, 
*  HcrrJni;,  from  20,000  to  30,000  eggs.  The  foregoing  figures 
ibovr  that  a  great  margin  must  be  billowed  to  be  present 
ia  the  number  of  iHc  cggB  produced  in  each  variety  of  fish, 
owing  to  the  jite  find  a^c  of  the  parenb,  ttic  character  of  tho 
water  in  which  they  roMc:,  and  other  i*liysical  condiiitrti>. 
The  grcAt  numbers  produced  by  some  forms  arc  evidently 
intended  for  the  purpose  of  counterbalancing  the  enormous 

^ waste  which  mti<it  ncx:c?u4ri]y  txcur  under  numc  iidluntl 
condition!!^  but  they  may  be  insufficient  to  supply  the 
deficiency  caused  by  man. 
The  p1z^%  where  fish  cgg«  arc  deposited  are  «xcccd- 
i^y  various.  Thus  the  ovum  of  the  cod,  which  poescsscs 
R  ^-globule,  floats  ia  aca-vater  until  the  young  emerge. 
con,ic<|ucnt1y  the  micrtipylc  is  at  the  under  huHUct;  the 
raHter  is  below  the  spavrner  and  the  milt  af&cend.s  :  in 
the  herring  the  ova  sink  to  the  bottom,  where  by  means  of 
a  glutinous  secretion  tJiey  become  attached  lo  seatvceds, 
rocks  and  other  object&  One  form  of  aea-iiuckcf 
[t^ijffgiuto)  affixes  its  eggs  to  the  inside  of  an  old  shell, 
as  a  butterfly  docs  to  a  hsif:  the  gar'fish  hax  fitamen3 
springing  from  the  outer  covering  of  its  ova  which  enables 
them  to  adiicxc  together  in  a  mass*  or  attach  thcmselvcA  to 
cont^nous  objects,  possibly  with  a  view  lo  prevent  their 
BUikir^  into  tlie  mud  Anadromou^  forms  appear  to  deposit 
their  eggs  in  pic«:s  of  running  water,  but  in  different  ways; 
thus,  the  smelt  attaches  its  ova  by  a  filamrnt  to  planks, 
VOL.  IL— II  C 
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stonc»m  post*  near  high-wfllcr  IcTcl ;  the  gmyling  deposits 
Its  ova  in  ihe  hrd  of  rivm ;  the  salmon  and  trcwt  cover 
thcif  *^gs^  with  sand  and  gravel :  whtlc  other  f^shc4,  in  frcah 
walcr^  spawn  iu  muddy  ponds  or  slowly  flowJn;,'  rivcm,  where 
th«  eg{{«  of  tlte  salmonltLe  would  never,  4fi  a  rule,  arrfvc 
at  matutity.  The  ova  of  the  perch  are  about  the  st£c  of 
poppy-5ced»>  and  instead  of  being  deposited  separated  one 
from  another,  as  in  the  salmonickr,  have  them  odhcrcot 
together  by  a  glutinoua  subatance  with  stringy  bandd  orme^ih- 
work,  much  resembling  frog  apawn^  The  percli  selects  a 
spot  where  rushes,  reedii,  or  gra^  ^rows  in  the  vatcr,  or  cl&e 
sccVs  a  piece  of  wood,  or  some  h^ird  substance,  against 
wliich  il>e  rubs  herself  or  prcsics,  until  one  cod  of  ihc  band 
of  ova  has  bccooic  attached,  and  thc^n,  gt^ntly  s^vimmlnj; 
away,  the  CRps  arc  voided-  The  stickkback,  i^hcther  marine 
or  fre^i  water,  fornix  nc^ts  for  the  reception  of  tt:i  c^^- 
The  river  bull-head  depo^lti  its  spawn  In  a  bole  it  formi;  in 
the  ^avel,  and  quitt  it  with  reluctance-  In  tit ftcd -gill cd 
fiiihc^,  as  the  pipe,  or  horse-fish,  the  male  pcifornia  the 
function  of  hatching  the  egg«^  which  for  that  purpose  are 
deposed,  and  remain  up  to  the  period  of  the  evolution  of 
the  young,  attached  between  the  ventral  fuis,  as  m  Sckm- 
jt^mui^  a  form  of  pipe-fish ;  bi  tall  pouches  In  horse-flvhcfl  ; 
or  merely  in  rows,  as  in  Nir&pkis^ 

A  iiToblem  requiring  solution  is  why  the  f^oatinfr  eggs  of 
marine  fishes  arc  not  eaitt  ashore  to  perish.  Grnrrally  they 
are  not  deposited  too  close  in  shore,  while  waves  move 
floating  mbstanccs  wry  slowly.  The  wind  docs  them  no 
iniuiyi  a^  they  protrude  but  little  above  the  suif.io^  ;ind  not 
at  all  during  storms^  They  float  about,  scattered  or  «ing]y^ 
and  many  animals  cat  them  ;  but  their  transpaieocy  b 
some  prptcction. 

Mr  Ryder,  in  the  Ui^ted  States  ha*  made  isome  exceed* 
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iQt«re«inf7  obscrvatfons  upon  the  mocHankal  condicJoas 
ing  the  development  of  ^<Ji  oyo,  acme  of  which  Arc  as 
fhllowK,  Among  nAlincin,  ch^ir,  cnregont,  ;in(l  Kmclt^,  be 
found  An  abundance  of  oH-droj^  imbedded  in  the  viiclluc^ 
but  most  abundant  under  the  germinal  disk  :  aa  the  spcclHc 
gravity  of  tbts  oil  is  ks^  thau  thai  of  iw^icr,  their  ag^tegitlon 
underceatb  the  disk  tends  to  ke«p  the  latter  directed 
constjuitly  upwards.  If  the  c^  i»  turned,  the  buoyancy  ot 
the  nil-drf>j»«  at  nticc  ium?4  tIk  vitrlUis  within  the  yolk 
membrane,  and  brir^  it  to  nghu  with  the  germina)  disk 
lookli^  upwards  A:iolhcr  type  of  egg  b  accQ  m  cusk,  cr&b- 
eater,  Spaiiivb  mackt-rel,  and  moon*lt^h.  In  all  the  egg  Js 
kept  buoyant,  due  to  the  presence  of  a  single  larffe  oil- 
vptiert,  situated  at  a  point  olmon  exactly  opix3»:tc  the 
gcrmmal  di^V,  which  is  ctinitaeitly  itivrrird,  or  carried  c>n 
th«  lowcf  face  of  the  vitellua,  tbuit  acting  Q^csxxXy  the  rcvereci 
u  observed  Among  the  salnaorndx.  No  oil-drop  exists  in 
the  egg  of  the  cod,*  but  the  specific  gravfiy  of  ihc  vitcIluH 
is  90  al^ht  that  it  behaves  exactly  like  the  fcregomg— tlie 
genuinal  disk  being  con5Untly  directed  downwards.  In  the 
c^tr  of  the  white  pcrcli  {Morcne  Americana),  which  h 
adhesive  :tnd  /ixed,  a  very  loi^e  <^-<phere  b  imbedded  in 
Uie  vitcllus,  which  controls  the  position  of  the  latter,  and 
keeps  the  disk  inveited,  and  on  the  lower  side  of  the  viicltirc 
g&obe,  while  the  free  uncovered  portion  of  the  latter  is 
aJway*  directed  upwards,  at  lci>t  dtinng  the  early  stAgci. 
The  %Wm\  hx*  an  unusu-illy  kinje  water  space  yroimd  the 
vitcllnf^,  between  the  latter  and  the  eg^membrane  ;  but  the 
cg£f  b  not  adhesive,  and  its  ^pccilic  gravity  is  greater  than 


'  Bcctmse  the  «SE*  of  th«  cod-fith  ii<>!A  it  must  not  be  lixkcii  Tor 
gTMiial  th-it  those  of  an  the  fimlly  do  so.  The  UniiM  SiJtvi  cx- 
pcdiuon  bare  foimd  the  csiC  ^  the  hnke  and  the  young  ^  juu  lo  jvo 
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that  of  the  w&tcr  En  which  it  i»  iituiio'MHl.  Thtrrr  cxtKt*  a 
constant  <!iHposltlon  of  ihe  (Terminal  cliftk  to  arr:intjc  itself  at 
the  side  of  the  vitcUua  when  viewed  from  above,  though 
there  is  no  oil  in  the  vitcllm  to  influGnce  hs  (KHitJom  In 
the  plcetcf^th  {AUttter^i},  3  elu«ter  of  oil-drops  is  Imbedded 
at  one  lidc  in  its  yelk  or  dcniopUsm,  while  lU  £Crmtivi1 
mattef  or  piotopU^m  is  rclalivety  laigc  in  amount  In  the 
Cyprinodont(/WWj>//«/)and  the  pipe-fish  (^w^^/Ai*/),  the 
oti-drcpa  appear  uniformly  disinbutcd  and  imbc-dded  in  the 
iupeHicial  poitioni  of  i\\c  yelk  next  to  il>  external  surr^cc 
This  brings  the  dcpo!titai  of  oily  rratler  into  clo^c  proximity 
to  the  vessels  traversing  the  vitcllu5.  ITic  function  of  the?ic 
cmIs,  a^dc  from  thctf  buoyjuit  tendencies,  o^  in  tliese  lasct 
cases,  15  not  dear;  and,  beyond  the  fact  that  they  ore 
ondcntly  absorbed  toKClhcr  with  the  remainder  of  the  yeWc. 
we  know  lilllc  of  their  nutritive  prcpcrticn.  Tcrhaps  in  ihc 
process  of  physiological  decompoMtion  these  oils  of  fish 
embryos  develop  heat 

Bui  It  docs  not  appear  as  if  fishes  were  invadably  able 
to  extrude  thdr  ef^  without  extraneous  assistanee;  thus, 
Carbonnier  and  others  have  recorded  how,  in  the  gold  carp^ 
the  male,  or  sometimes  two  or  more  of  that  sex,  have  acted 
as  accoucheurs  to  the  female;.  One  heavy  in  spawn  has 
been  observed  being  rolled  like  a  cask  upon  Ific  irround  for 
a  duttante  of  several  aiHrcs,  and  tht&  prucc^vt  ha<i  bce» 
continued  without  relaxation  for  two  days,  until  the 
exhausted  female,  which  had  been  uniible  to  recover  its 
equilibrmm  lor  a  moment,  h^d  at  Ust  evacuated  her  ova. 
it  has  been  obicrved  of  the  Umpcrn,  or  river  lamprey,  that 
while  breeding,  one  twists  its  tail  around  another,  these 
two  fishes  being  invariably  of  <»ppf>site  nexcs,  and  that  the 
ova  and  milt  are  discharged  at  this  time.  It  b  likewise 
remarkable  that  should  conger  eels  be  kept  aoine  time  in 
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an  Aquarium,  the  fjfmali;  a^^pcars  Eo  die  at  spawning  ttme. 
as  tf  due  to  the  absence  of  the  mi:Lk  from  anistin^  in  tJtfi 
cxtnisiQii  of  the  <^z^  It  is  thus  sctn  that  it  docs  not 
follow  that  fi%h<-«  tnusl  cxtruHc-  lhcTrov--i  whtm  »iich  have 
anivcd  at  a  certain  period  of  development,  a  subject  of 
sonac  Imporlsncc  cspcdalty  in  the  salmon  fdmlly.  Thus,  at 
Honicttii^n,  it  has  been  found  thjt  rcl:irdaElon  Ja  po^lblc.  If 
die  ripe  fuh.  whether  male  or  female,  in  placed  in  a  box  with 
AiDOoih  &]dc3,  and  through  which  a  current  of  water  pu^iex 

Salmon  enter  snirshlr  river;  for  hrceding  puTpours  In 
varj'tns  numbers  throughout  the  yc-ar,  unless  impurities 
have  aniuhilatcd  tJic  breed  as  in  the  T1iames<  At  certain 
Hmeft,  as  during  The  cold  sca^^un,  tht»y  deposit  thtir  fertilised 
c^s  in  ne^t^OT  reddfi,  subsequently  Jet^c^ndin^  to  Uie  sea 
bi  a  tniserabCc  condition,  many  of  the  malcrt  succumbing 
from  exhaustion,  while  at  thejtc  pttnods  their  flc^  Ls 
positively  unwholesome^ 

Experiments  have  been  made  as  to  whether,  should 
salmun  eg^js  be  t^<"p*>silcd  wilhin  tidal  influence!*,  llicy 
would  hatch ;  or  shouJd  the  youn^;  coaie  forth,  whether  they 
could  live,  as  (due  to  droughts,  pollutions  or  artificial 
obstructions)  distent  ujiglit  be  rendered  iiU  but  inipr;K:lic4blc?. 
Investif^ations  have  shown  that  if  salmon  ova  are  deposited 
within  tidal  influences,  salt  water  is  fatal  to  the  fcrtili^u'ng 
property  of  the  mill  or  to  the  life  of  the  impregnated  egg. 
In  Canada,  Mr.  Wilmct  fiiids  that  there  is  no  nccesaiiy  for 
salmon  ascending  rivers  to  breed,  or  obtain  accc^is  to  frcah 
uaier,  ;[*  he  finJ-s  thai  they  ean  be  caught  at  sea  about 
May,  and  impounded  in  ponds  into  which  the  tide  cbb5  and 
[flows,  until  they  become  npc  in  October  or  November, 
when  they  arc  aitifldally  spawned  directly  from  these  salt- 
water vivaria,  and  the  eggs  deposited  in  fresh-water  troughs 
In  the  lutchcrics.    Mr,  Wilmot  considers  the  young,  thus 
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Rafe<^  ttronger  tban  from  ova  obutned  from  rlvo^ 
Livingston  Stone  tried  catching  salmon  early  in  the  fivason 
in  the  McCbud  rtvcr,  and,  by  confinin^r  tlicni,  to  hive  a  l^ir^e 
number  rc&dy  at  the  pawning  reason.  But  they  cnostly  died 
after  a  we::k  or  two.  Some  were  placed  in  lur^  pla^^k  boxes 
aiiLihonrd  in  \\w.  Hver,  ittid  having  great  ;iperture?i  ti)  iiiMirc 
a  good  circuUtion  of  wAter;  ethers  in  l^irge  pciu  in  the 
bed  of  the  streams,  or  in  ponds  on  shore,  supplied  with  a 
constant  stream  of  river  water.  The  fmpTisoned  fish  spent 
their  whole  lime  In  e(^^>rta  to  escape,  but  day  after  day 
they  died  ■  the  more  caught,  the  more  were  lost  Since 
llien,  better  renulU  have  lieen  obtained. 

The  cggi  of  calmoQ  are  Rmall,  round,  elastic  bodies  of  a 
clear  white,  pink,  or  coral  colour,  posacaalns  a  tougli  outer 
coat,  as  may  be  ascfrtiuiied  by  ihrawiog  one  on  the  ground, 
from  whence  it  will  rebound  vi-ithout  brealdnj;.  Thic 
■trcj^li  and  elasticity  miut  be  a  very  important  property, 
considering  where  these  cgg«  nrt  to  be  deposited,  and  what 
an  amount  of  pressure  they  may  have  normally  to  un- 
dergo. For  the  young  arc  hatched  m  localities  not  >«hGrc 
a  strong  current  would  wa>«h  them  away,  but  in  nmall  and 
often  almost  mountainous  streanit,  where  the  water  ii;  pure, 
shallow,  and  pa^d  over  a  gravelly  bed  in  which  tTie  redd 
can  be  constructed,  while  deep  pool?  in  the  vicinity  allow 
the  breeding;  fishes  to  retire  Into  them  for  reat. 

The  milt,  &oft  roe,  or  aemiiuil  fluid  of  the  male,  is  of  a 
thiclc  milky  appearance,  which  under  \\%^  microKCopc  \% 
found  to  consist  of  Innumerable  microscopic  ortjaniams 
termed  spcrmatojKM  or  zoo^pcrma,  rcdcmbUng  a  small 
head  with  an  elongated  taiMike  jHislerlor  poriion.  During 
the  period  of  their  cKi^tcncc  they  are  extremely  actL\'e,  in 
ODRfttant  motion  zxk^  restless  activity.  If  placed  ia  water, 
the  term  of  thdr  existence  is  rapidly  cut  short,  although  a 
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good  deal  dcp<*nds  ttpon  th«  temper^ititre  %\  which  ihia  b 
done  ;  but  tbe  duration  of  their  active  livd  in  this  situation 
has  been  ccmpuicd  by  dit^crcDt  investigators  *t  to  thirty 
minuter,  but  mo  to  two-and-a-half  would  appear  to  be 
nearer  the  tntth.  These  spermatozoa  are  naturally  living  in 
an  alkaline  (luid,  composed  partly  trf  ph<x>ph^Ltc^  and  |j.iit]y 
of  other  constituent^  and  here  the)'  will  live  for  ^^ys  even 
lifter  leaving  the  fish ;  if*  howct-cr,  water  15  added,  these 
spcrmata^ca  arc  Mpidly  killed  Vi.  Vra.<i3ki  kept  tlit^ni 
alive  fibc  days  Jn  a  tij^htJy  corked  bottle,  wlierea^  rX\ty  died 
in  tu'o  minuter  in  water  after  having  been  removed  from 
the  li%h.  Thoic  experiments  have  been  turned  to  practical 
account  in  the  arti/ici^i]  spawning  of  fish. 

'J'hc  egg  Of  ova  has  on  its  surface  a  niicroacopic  orifice, 
termed  lUc  mlcicipylc,  whidi  is  usually  tunsidcrcd  lo  bt!  for 
tbe  purpose  of  allowing  the  entrance  of  the  upertratozoa, 
without  which  it  would  be  unrcrtili7cd  and  barren.  Thc«c 
c|^  as  extruded  arc  soft,  itrd  rapidly  absorb,  thniiugh  the 
inktop}'Ie,  water  or  spermatozoa  or  other  substances,  and 
tlitts  ftl)  up  the  interspace  between  its  strong  clastic  outer 
and  its  delicate  inner  covenn}^.  Aftur  thi.i  ab:^iirpli[]ii  in 
over,  it  Is  Impossible  for  tbe  ova  to  be  fertilised.  It  has 
been  cc>mptttcd  that,  tht5  fibsorbin^  power  in  trout  eggs 
lasts  thirty  minutes  ;  but  this  is  probably  a  maximum^  Vf, 
therefore,  trout  eg^  are  mixed  with  milt  hi  water,  it  is 
evident  that,  unless  fertilisation  rapidly  takes  place,  the 
s])rrTna1o2(*a  will  have  jHfrt*jheiL  On  x\\v.  oth^ r  hand,  if  no 
vatcr  is  employed,  but  sufficient  milt  stirred  about  and 
among  the  eggs,  theoretically  the  probability  would  accm 
to  be  in  favour  of  the  abcoqition  fif  t1;e  vivifying  principle, 
and  facts  fully  bear  out  in  practice  the  accuracy  of  this 
suppohitloQ.  I  have  already  alluded  to  the  g^cat  varl.ition 
in  the  xiJte  of  tlte  eggs  due  to  the  age  of  the  fi^\\  \  but  the 
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ircncral  coni|ni1;4tion  in  ScotUnH  i«  ^a  ToUow-h  :  Salman. 
25,000  to  the  gallon;  LochlcvcD  trout,  30^000;  btx:ok 
trout.  4O1COO  \  American  brook  trout  or  chatr.  So.cco. 

The  spot  whi-rt  the  H;itnioii  redd  is  lo  be  formed  \\\  the 
river  or  stream  having  been  selected,  the  female  lies  oa  her 
side,  and  by  rapidly  working  her  tail  to  ^x\A  fro,  fans  up  the 
gravel  until  sbe  gradu^illy  sink<  into  jt  kind  of  tnmj^li,  the 
male  remaining  near,  and  ready  to  give  battle  to  any 
intruder.  For  this  purpose  hU  lower  jaw  is  furnished  at 
thJ^  period  with  an  ofTensive  w^ajjon  in  i^l'  shi[>c  of 
cartilaginous  hook-like  process  The  fematc,  waited  upon 
by  the  male,  now  deposits  her  eggs  in  the  trough  which  ahc 
ha^  constmcted  ;  thr«e  are  fcrtilii^d  by  thc^  male,  And  Kiib* 
scquently  covered  by  gmvcl  to  some  feet  in  depth,  the 
whole  forming  a  redd.  But  altliou^li  each  female  li»!i  is 
l^rovided  with  many  hundreds  of  eggs,  the  proportion  of 
such  a*  are  hatched,  or  ever  arrive  at  maturity,  is  very 
small^  being  computed  ^t  one  in  m'tietccn.  For,  as  might 
be  anticipated,  egg^  deposited  in  running  slTcams  are  very 
lisbk  to  GscApc  the  fcrtill^ung  inllucncca  of  the  mitt,  and  to 
be  carried  away  by  the  current,  or  overwhelmed  in  mud; 
some  become  uncovered,  others  arc  eaten  by  hungry  fifth 
io  the  vicinity,  l^vcn  if  aafcly  deposited  in  suitable  redds, 
they  sUU  h^vc  thetr  cncmjcs  to  contend  with;  not  only 
may  floods  prematurely  sweep  everything  away,  but  during 
the  continuance  of  »uch»  *pawiung  fi^  arc  unable  to  avail 
themselves  of  their  usual  breeding-grounds  a.^  they  are  too 
dc^p  in  the  water.  They  consequently  may  have  to  drop 
thdr  cgga  in  the  stream,  where  they  will  become  lost  or 
CDvereJ  with  mud,  or  elw  puith  ht^her  up  to  where  Jiere 
will  be  more  dunce  of  thdr  redd  bdrtg  left  uncovered,  and 
the  ova  pcrishii^  from  drought  when  the  floods  subside  \ 
wliHe   severe    seasons    of   drought    may    occasion    most 
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dlsastroas  result&  Irre^pcctiyc  of  ihc  i»a«on,  the  egg«  have 
aumcnnis  water  enemies  as  the  frcsh-wAtcr  scrimp,  the 
lainu  of  ihe  M;iy-11y,  AtvX  even  ^oiac  btrcJs  a»  the  clabcbick, 
ducks  And  «wanK,  while  the  vole  or  water-rat  Joins  In  tbeir 
destruction. 


Aktificial  Salmon  ano  Trout  Cultukk. 

itb  such  a  larRO  morlaSily  among  the  eggs  of  the 
lulmoaidx  IcfL  to  hatch  in  our  nvcrs  and  streams,  it  bei:^[iic 
obvlotift  that  a  great  ^'aiii  woiiltl  [jrohably  accrue  ncre  the 
ova  collected  and  hatched  ariiricialiy  in  properly  constructed 
houses,  where  an  uniforcn  temperature  would  be  maintained 
and  thcSr  encmlos  be  Vrpt  at  hay.  In  this  position  the  arti- 
ficial collection  ^md  fertilisation  of  cgg«  became  one  of  the  chief 
objects  of  the  fi^th  culturist  and  tlicvicw.*!  of  Dam  Pindiin 
and  JacobJ,  already  referred  to^  had  an  ;ttlditiona1  vaIucl 

One,  if  not  the  first  experimenter  in  Great  Britdn  was 
Mr,  Shuw  of  Drumlanrig,  vvhojii  ]83(^<:Li]lDj1ed.^jln]uii  ova 
from  the  natural  spawnlrg-beds  and  hatched  it  artifidally  ; 
aiMl  in  January  1837  captured  a  male  and  female  salmon  in 
the  Nith,  prcncd  from  them  lue  and  milt,  which  he 
deposited  in  betlt  prepared  for  the  purpose,  and  here  he 
raised  the  fry.  In  \^j,z  two  ^shcrmcn  in  a  valley  in  the 
Vofigcs,  named  Remy  and  GcJiin,  again  ascertained  how  ji§h 
naturally  spawned,  distinctly  showing  how  It  was  possible 
to  restock  impoverished  fisheries,  and  increase  tl^e  hsh- 
supply   in   ahnos^t   any  piece  of  water.     Their  discox^erics 

t  would  possibly  have  led  to  hut  lici^e  result,  had  it  nor  bi^cn 
that,  in  1848.  M.  dc  Quatrcfagcs  advocated,  before  the 
Acadany  of  Sckncc  at  Paris,  on  tlicoretical  gri3und\  l}ic 
artifidaJ  propagation  of  fvii\^  and  this  brought  to  notice  the 
dtsoovery  of  tiie  two  Voage$  hr*bcrmca    After  prominent 
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atlcntion  had  Iwcn  attracted  to  the  -iuhjcct  especially  by 
M-  Costc  in  France,  and  Mcv^r*,  Prank  Duclcldnd  and 
Francis  Francis  in  KrgUnd,  c^tablii^limcnts  for  the  artiiicul 
propa;;alion  and  dnscrmj nation  of  fish  apmng  into  existence 
in  m.iny  quarters,  Sooic  iucciimbcd  after  ephemeral 
wwcn,  wliHe  a  few  Nourished,  and  still  conti:iue  to  do  sa 
By  far  the  mot&t  important  at  the  prcr^nt  time  b  Sir  James 
Gibson -M ait UndS  llowictoun  establishment  near  Stirling. 
from  the  breed  in  g-pond«  of  which  upwards  of  i56g^llon« 
of  trout  and  charr  cgifa  were  collected  last  year,  while  over 
a  iniiUon  fry,  bcsiJci  2,900,000  eyed  ova,  were  di*tn- 
buted.  A  model  of  th:«  cstibUihiuenl  Is  In  the  Exhibition. 
In  some  countries  tlib  direct  meana  of  increasing  the  food 
supply  has  been  deemed  worthy  of  Government  aid  and 
support ;  in  others,  as  tn  the  United  Kingdom,  It  in  Icf^  to  the 
unaided  enterprise  and  exertion  of  private  Indi^^iduals  and 
local  itacielies.  Tn  1^(48  a  labuurcr  in  Norway,  being 
obl^>ed  to  kcTcp  at  home  with  a  bad  leg.  used  to  piss  hll 
time  by  foing  to  the  river- side  to  catch  the  fish. 
Observing  how  the  trout  spawned,  be,  assisted  by  liis  wife, 
obtained  a  pntr  of  tish.  and  expressed  the  milt  ord  ova  into 
water,  and  then  placed  such  in  :iheltercd  spots  in  streams 
whrrr  no  trout  prrviou?dy  cxi^^ed.  SubHe<[umlly  tiie  eggs 
hatched  acd  did  well 


Fish  Hatching,  Rkaki\<;.  and  BkKeui\'G 
Establish  KtKXTs. 


In  selecting  water  for  a  tish,  or  rather  trout-cultural* 
establishment,  considerable  care  b  necessary,  or  irreparable 
nibchkf  may  occur  For  a  cessation  of  the  !(upp1y  when 
the  weather  b  hot  may  be  disastrous  to  the  ynung  lith  \ 
and,  ^n»Iarly,  a  freshet  may  do  great  or  even  irremediable 
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mJM:hi«r,  unless  suitable  provhfon  for  such  an  occurrence 
hAA  been  maijc.  Consequently,  ibc  tnicnding  fiKh-ctUirrUl 
has  to  be  careful  to  examine  the  proposed  locality  as  to 
whether  ibc  water  supply  duHng  ihc  hottest  and  drie»i 
period  of  the  year  would  be  ^ullicfcnl  for  hU  wanl^,  be^c;lt)«e 
its  value  to  him  is  only  in  proportion  to  the  nupply  ^X  X\d% 
time.  LIkewUe,  ihc  heat  of  the  waicf  ^houtd  be  investi- 
gated at  the  wifmcst  period  of  the  year,  and  a  natural 
trout-atreato  be  selected  if  possible ;  a]5o  tlic  posiibiUiy  of 
pollution  obuuning  ;icn^H  xhtitild  be  ;t<acer1;itnedH  but  a 
mcderatc  amount  of  time  or  iron  is  not  ntfce^arily  an 
obstruction.  Spring  water,  having;  an  even  flow  with  a 
low  tcmpcnrture,  as  from  41"  to  45*,  and  free  fmm  animal 
and  vej;etiblc  life,  ts  often  most  suited  to  the  liatching  of  egg*, 
and  also  producing  a  hardy  and  firm-Baked  young  fisK 

Having  obt^ilncd  suitable  water  in  an  eligible  situation, 
the  next  conaidcralion  m  how  to  construct  the  ponds,  and 
in  dctennining  this  the  aspect,  soil  and  other  local  circum* 
stances  have  to  be  taken  into  account.  But  there  must  be 
three  main  considerations:  the  hatdiing  department,  the 
nursery,  and  tlic  establiahnicnt  for  those  which  in  lime  are 
BO  supply  the  market,  or  be  the  progenitors  of  future  broods. 
Water  which  suits  one  of  these  fequircmcrta  is  not  alway* 
suhabJc  to  the  other — that  from  hot  and  cold  springs,  being 
deficient  in  animal  and  vegetable  life,  may  be  well  adapted 
to  hatdi  ova  in,  but  not  to  feed  young  or  adult  forms ;  while 
brook-water  full  of  life,  even  if  charged  with  sediment,  will 
be  suitaWe  to  the  young  and  old  fish,  but  not  to  eggs; 
and  it  is  better  to  be  more  careful  respecting  the  supply  to 
the  e^^  and  young  than  to  the  old  iiAh,  as  the  latter  are 
not  quite  so  eertsitivc  to  cbanges- 

Thc  vanousbuildm^'s  and  pcnd»  are  tMftt  kept  aEocmpaet 
aa  possible,  and  should  be  securely   locked  against   all 
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except  tbo^c  who  have  buatncds  inside,  while  stranf^erv 
•ibuultl  be  invarUbly  accuaip.iziied  by  Mniic  of  the  let^ulttr 
establishment  Unleaa  the  vadoui  places  arc  strictly  kept 
tinder  Lock  and  key,  the  experiments  of  hybridisation  arc 
Uablc  tn  be  jnlcHrrcd  with,  ard  their  canficqucnt  \-«iluc 
liable  to  doubt-  The  ponds  arc  safest  if  congtrucTed  by 
excavation,  zs  dams  are  always  hablc  to  accident,  while 
they  niuHt  not  be  too  Ur^^c  ;  ^nd,  if  prActicable,  a  f^ll  at  the 
head  of  each  pond  U  desirable,  but  this  must  be  constructed 
in  accordance  with  the  water  supply,  and  if  sueh  is  plentiful 
and  cold,  the  ^.ipc  \%  nf  liltic  cnnMrqucncr.  If  the  w;iter  is 
small  m  quantity  and  Ibble  to  become  heMcd,  the  pond 
should  be  deep  and  nairc^v  ;  wtulc  it  should  be  possible  to 
draw  ofT  thtr  water,  in  or<ler  to  repair  or  clean  the  pond, 
or  make  any  neceisaiy  alterations  in  the  fish  which  it 
oontfuus. 

Spawiiiii^-bedi  may  be  constructed  at  tlie  u|^ier  end  of 
the  breeding 'pond,  or  head  of  a  pond  where  breeding*fish 
arc  con5ncd  ;  this  consbtt  of  a  narrow  channel  down  which 
a  good  str;:;un  flows,  and  which  ^ould  have  a  gravel  bc<l ; 
this  cbaimel  should  lead  down  very  gradually  to  the 
deepest  part  of  the  breeding- pond.  In  such  channels  the 
brccdlng-fish  may  be  netted  for  the  purpose  of  obtaining 
the  spawn  arlficially.  Mr.  Ainsworth,  In  the  United 
States  of  America,  conceived  the  in^>enious  idea  of  setting; 
the  trout  to  spawn  naturally,  while  he  could  secure  tlic 
eggs  by  means  of  covering  the  bottom  of  the  channel  or 
face  with  fine  wire-cloth  screenSi  of  about  ten  meshes  to  the 
inch,  maUe  of  anc  or  of  galvanised  or  painted  iron  ^irc; 
these  wtT«  screens  forming  the  floor  of  wooden  frames  or 
trays,  which  fit  into  the  width  of  these  nees,  but  being 
ratted  about  a  quarter  of  iin  inch  above  the  gravel  bed  of 
the  race^  so  as  to  easurc  a  good  circulation  from  bclon'  as 
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wdl  as  from  above.  A  second  5Ct  of  ur^doi  frames  or 
tniys,  similarly  Attir^  the  cntfic  width  of  the  race  ^nci 
luving  ;i  coAntc  wtn^-scnxn  rnnning  itic  floor,  \v,  |il4ce<l 
tuinicdiitcly  above  the  frames  juxt  dcxcTibcd  ;  but  the  wire 
netting  it  about  two  or  tlircc  mcslics  to  Oic  incli,  sufficiently 
sirorg  to  sustain  two  Inchf^s  in  de^iih  of  coarse  gravel 
from  three- quarters  to  two  inches  in  diameter,  Jn  order  to 
permit  the  ova  readily  to  pans  through.  These  upper 
boxes  have  h;tnflT-rs,  In  tirdcr  to  allow  their  btring  raiKcd 
and  removed  every  few  d^iys  duririg  the  spawninc"  ^eason^ 
The  tr;njt  spawns  ifito  the  coarse  gravel  on  the  upper 
tray,  and  as:  the  mother  fans  up  this  gravel  with  her  tail, 
08  she  naturally  does  after  depositing  her  egfj^d,  tlicy 
becuiue  driven  tlirough  the  coaxse  wire-netting  wliich  form^ 
the  floor  of  the  tray,  and  consequently  drop  into  the  one 
beneath,  where  the  wire-netting;  flooring  is  too  fine  tc  allow 
them  to  faw.  On  the  upper  tray  having  been  removed* 
the  eggs  are  found  in  the  lower  tray  and  taken  to  the 
hatehery.  Due  to  the  rather  con:iidcniblc  descent  of  the 
eggH  to  the  luwer  Iray.  when  a  current  of  waltr  asorndu 
from  below,  it  would  aeem  not  improbable  that  impregnation 
Irom  the  male  would  posiibly  be  in  a  rather  ^mall  percent- 
age Mr  A.  S.  Collins  has  jmpmvcd  upnn  Mr  Ainsworth's 
proce^  by  subaUiviing  ;m  endless  .ipron  (plate  I,  figs,  i,  5, 3) 
in  pbceof  the  fixed  wire- cloth  in  the  lower  tray,  and  which 
paiiicK  over  rullcrii  at  ettliei'  end  of  the  Iray,  and  which  has 
smftlt  wooden  crossbars  placed  transversely  at  interval 
These  CTOSS-ban  are  supported  b>-,  and,  when  the  rollers  arc 
turned,  slide  upon  an  inch  square  Mrip  of  wood  nailed  to 
the  inside  of  the  tray.  A  Kimilar  strip,  one  inch  above, 
supports  the  upper  tray.  The  cross-bars  keep  the  eggs 
from  t>eing  cartird  d«wu  Ijy  the  current,  a»i  well  as  main- 
tatoiiig  the  wtre-cbth  upon  the  full  stretch.     £Iy  using  two 
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bevelled  cof^-wheela  the  front  roller  cin  be  turned  by  a 
handle  Aji  the  roller  »  turned  forwards,  the  wirc-cLoth, 
forming  the  endless  apron,  moves  wlih  it,  and  the  eggs,  as 
they  reach  the  crtd  of  the  roller,  fall  off.  In  bont  of  thia 
roller  a  p<in  Lh  placed,  tind  receives  the  eggs  o-s  tliey  fall, 
and  the  pan  with  the  contained  eg^  can  be  removed  at 
will.  This  prevents  the  ncccs^icy  of  even  the  hands  being 
placed  in  the  water^  while  the  spawning  fish  arc  Dot 
disturbed. 

At  the  intake  of  the  lish-pcncln  a  gate  must  cxbt,  per- 
milling  tlic  rtJilcr  to  be  cnlifcly  ^Imt  tiff  should  such  a 
necessity  arise;  while  the  ocittet  must  be  of  *ufficient 
dimensions  to  nllovr  the  p.'u;5age  of  ;lI1  the  lA-ater  of  the 
highest  possible  flood  height,  making  gnrat  allowance  for 
the  clogging  of  the  serecns,  or  even  a  wide  channel  may  be 
iidviAable,  sliould  there  be  dunjfcr  of  too  great  a  rvih  of 
water.  Sume  prefer  planks  a.*c  tlic  best  niAlenal  for  fbrnt- 
ing  the  inlets  and  outlets  othert  use  ttone  or  bricks  huJ  in 
cement. 

For  the  purpose  of  cutting  off  the  fish  in  a  pond  from 
obtaining  access  to  the  stream  above  or  below,  screens  arc 
neeeiujiry,  and  whidi  arc  s^icrully  con^tntcted  of  copper 
or  galvanUed  iron,  having;  very  snijtll  uperltire«,  ;md 
which  arc  securely  fixed  into  the  framec,  which  completely 
fill  tlie  channel  of  the  outlet  or  intake,  especial  core  being 
ukm  that  It  reaches  to  ihc  bollom.  Livingston  Stone 
reoommendii  tS  threads  to  the  inch  for  the  smallest  fry^ 
4  thrcadn  to  the  inch  for  yearling  and  2  to  the  inch  for 
lwo*year  okh.  To  obviate  cU^gjjing  of  the  scrvms  from 
dcscendinfi;  d^bm,  a  frame  may  be  built  out  in  front  of  the 

screen. 

Irrespective  of  the  pondf  cotvtnictcd  for  the  reception  of 
the  lish,  buQdings  will  be  necessary  for  the  luilching  and 
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rearing  of  the  cgg«.  unlcufi  Ihcy  are  left  Incubating  in 
boxes  in  the  op«n  waters.  The  water  supply  \\  a  very  im- 
poiUni  con:^id<: ration ;  that  from  stagnant  |)ond^  l^"£Sy 
gn»ind9.  Of  maislies  U  evidently  tinsuftabic,  but  eacJi 
catsc  has  to  be  decided  by  Iccal  circurrutoncca  ai  already 
n;maikc<i  Same  prcferr  ubtatauig  thtit  lur  tlie  su|jp]y  of 
tbc  hatch fng-hou«e  frnm  a  clc^ir  lakcf  from  which  a  stream 
fiotvs,  which  should  be  taken  a  short  distance  below  its  outlet 
'<M\\  with  da  inlcrveninK  rapid,  which  chaiE;cs  it  with  itir. 
From  *uch  soctrcc^  iJie  amount  and  also  the  temperatures 
arc  comparatively  even,  and  sediment  and  other  deleterious 
influences  arc  generally  absent  Or  brooks  supplied  by 
springs,  which  are  of  sulTicient  cap-icity  to  en-anre  a  constant 
supply  at  a  E&odcratc  temperature,  c:\ncn  during  the  hottest 
<l;ty.  If,  however,  lliis  water  is  to  be  used  fw  youn^  fish, 
after  the  abftorptfon  of  the  umbilical  5ac  or  yolk,  it  should 
previously  flow  for  &  long  distance  over  un  open  channel. 
Pure  sjmng-watcr  poucMes  many  ^ilvanl^rs  ;  thus,  a! 
Howietoun,  it  it  obtained  at  ;ibout  a  miic  from  the  hatchery, 
to  which  it  b  led  by  underground  fipes,  having;  Mttlnij^ 
]K^ids  every  four  hundrocj  yards,  and  lliU  obviates  the 
necectity  of  employing  filters,  while  the  temperature  of  the 
vratcris  very  equable.  River  water,  if  dear,  mny  be  em- 
ployed, but  it  is  liable  to  drout^ht  its  well  as  to  flcod,  ;irtd 
often  carries  down  ice  in  winter,  or  leaves,  sticks,  and  other 
dibriJL 

The  site  of  tlic  halchJnf[-housc  should  be  selected  near  to 
where  a  good  bead  of  water  may  be  obtained,  while  the  niic 
of  Ihebuildingmustcorrevpond  to  the  amount  of  work  which 
it  is  proposed  to  carry  on  within.  The  walU  should,  If 
possible,  be  very  sub^antial,  ?tnd  a  contidcrabJe  .^ope  should 
be  present  from  tlie  upper  to  the  lower  end,  In  order  liial  the 
batching'troughs  iiiay  be  pl^iced  in  a  siair-likc  ftec£ucnc« 
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(pUtc  1,  fig.  6X  the  front  CHIC  being  slighlly  below  that 
from  which  it  rcrcivr^i  it^  supply  of  water.  In  very  cold 
climates  it  la  advised  Uiat,  in  order  to  prevent  the  foraiA* 
tion  of  ic^  the  hou»e  miiy  be  conxtnictcci  partially  under* 
ground  or  on  the  lee  of  a  banV.  As  a  rule,  the  room  keeps 
comparatively  warm  and  of  a  much  liighcr  tcmpcrdtufc 
thai]  Uie  Liuter  air. 

The  supply  reservoir  is  most  important,  and  should  be 
constructed  of  the  moEtt  durable  material  and  best  work* 
man^hljx  All  descriptions  ofdirt  and  dt^brti  should  be  kept 
ottt,  lifiht  UkcwUe  should  be  excluded.  In  some  places  it  la 
necessary  to  dam  streams  in  order  to  obtain  the  requisite 
head  of  water ;  but  there  must  always  he  a  dangrr,  r^pedaTly 
If  the  dam  exccedfi  two  feet  in  height,  of  its  giving  'n^f. 

The  conduit  along  which  water  is  conducted  from  the 
supply  reservoir  to  the  hatching-hou^e  lias  to  be  especially 
considered,  its  duties  bcin^;  most  respon;&ibIe,  as  should  ti  fall 
the  death  of  all  the  ova  may  result  Some  fislxullunsti  re* 
commend  that  it  should  becapablcof  carrying  twice  or  even 
thrice  the  amount  req;iired»  in  order  that  the  tvatcr  may  be 
^crated  while  in  transit ;  while  it  may  be  cunsliucietl  of  wood 
charred  alonj;  the  fntidc;  In  order  to  prevent  the  generation 
of  fungu)  there.  The  conduit  may  be  open  or  covered  at 
the  t(}p.  and.  if  the  Intter,  the  intake  had  better  be  ',:uardc-d 
by  X  screen,  to  prevent  the  IrttruF^lon  of  any  forcijrn  bodies 
which  might  choke  the  ptpc.  Owing  to  the  injury  caused 
to  the  e^i5  of  ulnionids  by  depoMtt  of  scdttrent.  whkh,  if 
lel^  undlstur1>ed.  kilU  the  embryo,  or  caiKe«  it  to  be  weak 
or  even  deformed  if  hatched,  great  attention  has  generally 
to  be  paid  t»  tljc  filtciing  of  tlie  water  Sutm?  «pnng>a,  4uch 
AStbeooeemplo^'ed  at  Howietoun,  are  suHiciently  cJear  for 
filters  being  urnccc*,^ary  ;  but  iff  oihcrt,  although  apparently 
clear,  still  sediment  is  bcrng  deposited,  which.  If  it    dor^ 
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notcIcatroytlicGinbryohisoonudcrcdtoo^n  occasJon  coan/ 
ilcfunniLMra. 

Where  filtering  is  reqtdrcd  the  water  from  the  con<!tJtt 
may  be  conveyed  intc  a  tank  termcii  the  settling  tank 
where  Uic  heavier  dirt  iuti^idca.  A  conduit  convey* 
water  fnnn  tlie  upfier  part  of  iliift  twik  to  tlie  halchirtg 
house,  vherc  filtering  csui  be  carnc<]  on  in  several  ways. 
Some  caakc  the  water  pass  Uirougb  a  bed  of  gravel,  but 
usually  Hanacl  filters  arc  preferred,  and  these  consist  of 
ftannel  fitted  into  a  light  wocdea  frtme-work  which  slides 
^into  (frtiovu  placed  fct  the  purpose  alui:^  the  Ifiaideof  the 
filterinjf-tark,  and  which  slide  \%  at  ar  an^lc  »f  about  45,* 
having  the  Jo«\;r  end  up  stream ;  should  the  filtering  trough 
be  about  18  inches  dtcp,  the  tup  uf  the  filler  ought  not  to  be 
above  15  or  16  inches  in  height  or  it  will  occAsion  a  aUght 
beading  of  the-  water;  care  must  be  taken  to  keep  these 
flltcnt  clean,  changing  them  when  nL-ccss^ry,  Having 
paucd  through  as  many  filters  as  are  deemed  re<iuisito,  a 
communication  some  Jnche^i  below  the  surface  leads  the 
vr^ter  Into  the  licad  or  water-»upply  trough  which  lie»  :»idc 
b}'  side  and  goe«  across  the  hatehing -house,  and  at  rlfjht 
atiglci  arc  the  hatchingtrough^^uftually  placed  in  pdrs^wilh 
an  intermediate  space  to  allow  the  attendant  suflicicnt  room 
to  obutn  access  to  the  egg*.  Water  passes  ftom  this 
dLitributinc;  trough  into  the  upper  of  the  hatching  troughs, 
which  latter  are  lunj^  and  shalluw.  bdng  from  6  lo  8  in;:hcs 
dcep^  and  from  S  to  13  wide,  having  a  short  ^>ortioi  at 
the  upper  end,  where  the  water  enters,  screened  olT  by  a 
piece  of  pcrfoiated  wire  screen,  and  a  similar  screen  at  the 
lo^ier  etui ;  these  should  be  carefully  fitted  in  to  prevent  fry 
escaping  or  anything  but  water  passing:.  These  trouj^ha 
may  be  consinicted  of  various  matf-ri;ils,  as  ^^late,  stone, 
pottery  or  wood ;  and  should  the  latter  be  sclcaed,  odoroiiv 
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foritu  amu  be  cxclmJcd,  bt^ing  fhtal  both  to  cg^  And  yi 
try.  1  he  chcai>c5l  .ind  apparently  best  malcrial  is 
ttioroiiglily  charrcfl*  which  process  rtndfrs  il  free  froni 
fungus,  besides  having  a  purir/Enn  effect  on  the  water.  The« 
tmu^fha  are  arranged  \i\  flights  50  that  a  ffOl  cxi>t»  between 
<in<^  trough  anti  the  next,  as  shown  in  Slack's  h;itrhing  grill 
(»e  pUtc  I,,  Jig.  6).  Should  the  v^'alG^  be  deficient  in  aeration 
shoit  ones  should  be  employed.  A  Light,  loose,  wooden 
cover  should  be  furnished  for  each,  In  order  to  exclude 
Ugbt  and  enemies  to  the  ova  and  fry. 

When  arliiicuil  liatchtng  of  the  i;ggs  of  the  ftalmonidx. 
\i-XA  Itntt  cuaiiitenLCL),  they  u-ere  alniuit  hiv^iHaldy  taJd 
down  upon  cicau  gravel,  a  layer  of  whidi,  about  £  inch  bO 
\\  inch  in  depth,  waa  laid  evenly  at  the  bottom  of  each 
trough,  tlic  sIkc  selected  being  that  of  a  verj-  MUiill  pea  or 
even  ^liglitly  less.  The  gr:ivcl  was  »ifCcd  to  the  reijuired 
sice,  waished  and  even  boiled. 

Gla^^  gvillcK,  attliotigh  expcn^ive^  Jtrc  generally  ;ipproved 
of,  more  especially  when  the  quettienf;  of  tpacc  and  cost 
arc  1c^  material  tlian  the  raising  of  atront:  and  healthy  fr>^ 
They  nuy  be  employed  Jn  troughs  composed  of  rtny  of  tho 
^ub^tanccs  already  alluded  to,  and  are  well  adapted  to  those 
BOadc  of  carbonised  wood.  A\roodcn  friime  (sccpUtcII^ftg. 
S,  illunratfng  the  Howtetcnm  pUn,  ajm^  the  method  of  fixing 
the  glann  tubes,  fi;^.  9}  may  be  coflStmcCed  to  fA  that  portion 
of  the  trough  wlicrc  tlte  c^^  arc  to  be  liatchcd.  and  glasa 
fodsornibcftare  fixed  acroiu;  the  under  surface  of  the  cntlfQ 
length  of  this  frame,  which  niay  be  <lone  by  naeans  of  a 
■trip  of  prrfurated  galv^iibei  network.  A  Icdgc  of  wuud  an 
loch  deep  prevents  this  frame  of  glass  grilles  sinking  to  the 
bottom  of  the  trough,  while  a  wooden  catch  kcepn  it  frocD 
ilting  abos«  the  desired  level,  iind  this  secure:!  a  current 
below  the  grilles  as  well  as  one  above  them.    The  eggs  are 
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biitcd,  by  means  of  a  fcatbcr  along  thcac  rovts  of 

I,  and  any  that  sre  dead  are  Immediately  observable* 

irreipecUrti  of  which  the  fttrcam  doea  not  con.^e^'iito  theni 

K^thcr  in  ma-tstra  u  u  always  to  be  feared  unle»  mc- 

chanxal  Db«tjicleH  mter^wnt;. 

Livin^on  Stone  reruarkn  that  simple  charco^il  or  car- 
boobed  trougba  arc  cqi^ally  &s  cfftcaclou^  as  ^flIIcs  and 
InttoUdy  more  economical.  He  considers  the  ^ni  to  be 
the  thinj;  for  bui^ness,  and  the  second  more  suitable  to  the 
rich  man'a  experiments. 

Many  other  descripttoirt  of  hatching  itpjvLTatUA  for  egg* 
of  salruonidx  hare  been  employed  u-ith  success  ;  *  flomc  of 
tbeca  likewise  effect  a  great  cconoDiy  in  spftce.but  it  generally 
occurs  that,  tf  the  ammmt  of  wat^-r  U  ciirt-itlcH,  weak  young 
are  the  rcault  At  Howictoun,  where  the  avcraj>e  tempera- 
turc  of  the  water  is  from  41"*  to  45^  Fah.,  Sir  J.  Gibw^n* 
Maicland  is  in  favour  of  a  supply  of  not  Km  th;in  ten  gallons 
a  minete  to  c\'cry  too.ooo  trout  egc*.  white,  by  incrcnsine 
the  flow  during  the  l^tter  ita^c5  of  incubatiorip  fully  99  per 
cent,  can  be  hatched,  and  very  nrarly  as  successful  results 
with  the  ^KS  of  the  salmon,  the  dilTerence  being  probably 
due  to  the  difficulty  of  nbtatninif  pcrieet  jmpi<:^Jiation  in 

I  the  C3QC  of  OVA  taken  fntni  wild  fiih. 
The  following  appjoratus  (or  hatching  the  ova  of  Sal- 
nionJdA  h  exhibited  at  the  Fisheries  ExhJbkion  by  Mr. 
Oldham  Chambers,  its  inventor.  It  consists  (see  pfatc  IV., 
fig,  26)  nd'  a  long  box  6  feet  or  more  tn*l>:itgth,  iS  inches 
ill  width,  2nd  12  mdic^  in  depth. 
The  egg*  are  dcposittU  «n  perforated  line  Cray£  15 
inches  long,  with  about  two  inches  of  water  over  each. 
The  yupiAy-yi^  h  fixed  under  tJjc  boUom  of  the  box, 
; 


I 


^  Mct4l  MbttAiKcSf  uttlcit   mffiocnily  coated   to  pr«\'<icit  nut  or 
itHorpefoo  tram  tbcir  »urf^c^  ^c  uniuitaljlc- 
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and  has  T  pieces  inserted  in  it  under  the  centre  of  cadi 
imy,  in  whkh  are  screwAed  rose-jcts  level  with  the  Inside 
bottom  of  the  box ;  this  causes  a  complete  circulation  and 
distribution  of  the  water  before  it  reaches  tlic  eggs.  The 
inventor  cbinis  economy  in  construction,  as  well  as  In  the 
quantity  of  wutcr  uied  ;  And  a£  it  is  upon  the  underflow- 
principle,  great  cleanliness  to  the  eggs  is  the  result  The 
whole  of  the  wood  work  is  coated  with  a  sillcatcd  pre* 
poiation  which  entirely  prevents  any  fungoid  growth 

In  the  United  States,  Canada,  Sc,  wire  tray*  arc  exten- 
sively used  for  h.itchirg  fish  og^  these  may  be  fixed  to  light 
wooden  frames  which  fit  the  troughs,  and  arc  coated  with 
asphalt  vamlsh  In  order  to  prevent  fungus  growing  on  the 
wood  or  the  wire  from  nisting.  The  trays  may  be  Id 
sinf^lc,  double,  treble,  or  even  quadruple  ticn.  In  the 
United  States  section  arc  several  models,  to  some  of  which 
I  purpose  referring. 

Garlick's  Hatching- box  patented  in  iSji.— A  simple 
trough,  of  which  the  bottom  la  covered  with  pebblei^ 
on  which  the  e;^  remain  until  hutched,  the  water 
entcnng  through  a  spout  at>i.>vc  and  ^lassing  out  tliiough  an 
opening  protected  hy  wire-cloth  at  the  lower  end. 
Length,  i8  inches  ;  widtK  9  inches  ;  depth,  6i  inches 
Tlija  w  the  fin»t  form  of  haldiing  apparatus  used  in  the 
UoiteJ  States  It  was  adopted  by  Dr  Carlick,  who  nuy 
justly  be  called  the  father  of  fi^h-culture  in  America. 
Though  simple,  the  roalt4  obtained  by  its  u^e  were  vevy 
utislactOT)-* 

Atkin'3  HatCIIIKO-CRATE.— a  fiamc  of  metal  and  wood 
whh  hinged  cover,  which  indinc^  a  ne^t  of  9  ev:'f;-Iray^ 
Length,  12  iiKbes ;  width.  13  inches;  depth,  7  Inche*. 
This  crate   is  used  chicAy   for  hatching  cgga  of   the 
lahnoBidx-    The  trays  are  piovlded  with  corner  strips  of 
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ti'ood,  whidi  MfXimte  them  ^if;htly  fittm  each  other  to 
alUnr  f rcc  drculation  ofwAtcr,  tliough  the  spaces  are  not 
lafgeenoughtoalliiw  thee«capr  oreggs.  Tlic5ecril«  ran 
be  placed  either  in  the  open  strc.im  or  in  ordinary  troughs 

Aacction  \%  shownof  the  ClArk  hatching-trough,  invented 
in  1S74.  It  1*1  «uppuMi.-d  (jrt  A-ur>d<.-ri  ^lanttard!^,  shr^vving 
two  compartments  ccmplctc.  Each  compartment  contains 
a  hutching' box,  the  bottom  of  which  is  perforated  ivith 
holcx  ami  raisi^d  slightly  i*ljovc  \\\r.  buttoin  «f  the  trough  by 
means  of  wooden  stAndArds  to  allow  the  escape  ofi^^ater 
fruin  beneath.  Each  hatching-box  contains  12  trays  of 
wire-cloth,  on  which  the  eggs  remain  durinj^  their  develop- 
ment A  Clark  trough  usually  contains  10  to  30  comp^trt- 
Lti,  each  being  separated  from  the  adjoining  one  by 
i-(  cjT  1  |iaititi(m,  whkh  Is  notched  at  the  centre,  and 
provided  with  a  tin  »pout  for  conducting  t!ie  water.  The 
troug^h  15  placed  nt  a  slight  incline,  and  the  water,  entering 
tbc  first  comp.irtmenl,  p^is^cs  down  llirough  the  trays  of 
cfisrs  out  at  the  bottom  of  the  hatching-box  and  up  around 
its  sides  and  ends  on  its  way  to  the  second  compartment, 
all  of  the  w^Uer  p;i%»in}^  through  each  box  before  It  finally 
\^Kt^  the  trmagh. 

HOLTON  UatcuiKG-BOX,  invented  in  1373,  consists  of 
a  <iqiiare  wooden  box,  with  a  tin  bottom  sloping  downwaid 
nnd  inward  tcwfard  the  centre,  where  the  inflow  opening  is 
^uatcd.  Just  above  this  is  a  rcctinguUr  piece  of  tin, 
against  which  Ibc  water  impingr.^  as  it  enters,  thu«;  being 
deflected  toward  the  slden,  The  box  is  provided  with 
eleven  trays  of  wirc-cloth,  each  separated  from  the  other 
by  the  wooden  frame  to  which  it  is  attached. 

Eighteen  inches  square  and  13  inches  deep;  outside 
measurement  includinc  base  and  waste-trough,  23  inches 
s<|uarc  and  ^o  mchc^  deL-|x 
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The  water  ctiter*  the  buclccts  through  a  tube  whicl 
extends  from  the  top  aroiLnd  the  side  to  lite  inflow  c>|>cnmg 
At  the  centre  of  the  bottom,  from  which  tt  pas««8  up 
throufrb  the  tr&y?  of  cf^  into  a  trough  at  the  top  which 
conduct*  it  to  the  outflow-  scpout 

Thi*  U  one  of  the  first  forms  of  apparatue  by  which  an 
upward  current  of  water  v^^s  utilucd*  and  the  inventor 
claimed  for  it  niany  ddvantiges  over  other  syrtem*.  These 
boxes  are  oflen  £0  arranged  tliat  the  water  pa^cs  through 
a  scries  of  20  or  more,  each  box  being  a  trifle  lower 
thaa  the  prrccciing  nnr  ^n<\  the  outflow  of  the  firvt 
comoiumcatinf;  with  tlic  fccd-pipe  of  the  Mcon± 

Ferguson  H  atoiino-jar  rplatc  III,,  fig,  10).  invented  ia 
l^j^  con<ijrts  of  a  cyh'ndricat  Jar  of  gljw*,  with  a  contraction 
near  the  base,  which  serves  as  a  support  to  the  7  wire-cloth 
c^^g^tray^  which  It  coutams.  It  has  twocircuUropenin^non 
oppof^tc  sides  ;  one  at  the  bottom  for  admitting  the  ^^■ate^, 
wbtcb  passes  upward  througli  the  eggs  and  out  through 
Ibe  Kcond  opcniiij:,  whidi  is  situated  at  tlie  top.  Hei^h^ 
12  inehcf ;  dbnieter,  8  Inches. 

For  economy  of  water,  the  outiion-opentng  of  one  jar  U 
oonrtoctcd  with  the  inflow-pipc  of  the  next  by  mcsns  of 
robber  tubing.  By  iWs  mears  the  water  parses  thrvu^h 
aa  entire  series  of  jari  before  it  finally  escapci.  The  jar  is 
used  diiefiy  for  hatching  egg*  of  the  salmonid^t.  It  hold* 
about  four  thousand  «almon  eggs  or  six  thousand  trout 

BCCKSPORT  nATCiirtfr^TROUGH,— Thtt  Nasectionofa 
hatching-trough  t^howing  two  compartments  complete,  with 
tKsts  of  trays.  Kach  compartment  contains  a  frame  which 
Is  doted  when  in  u»e,  but  can  be  opened  for  convenience 
In  remowDgthem. 

LcngtK  31  inches;  width,  15  Inches;  depth,  17  locfacSL 
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Employed  b>'  ClurLes  G.  Atkinc,  of  Buclcsport,  Mc,  for 
hatching  eggs  of  various  ?(pccics  of  lalmonid;^. 

The  method  cmploycti  by  the-  OinAtlUn  Commi'ifiioflcr^ 
Mr.  Wilmot  dilTcrs  in  several  dctaiU  from  th«  pUnft  pursued 
in  other  aiuatric^,  the  varnished  perforated  tin  traya  which 
are  used  combiniEig  either  to  form  a  vehicle  for  eonveyinj; 
ot  eU«  for  hatching  ova-  When  for  ihc  fir*l  purpose,  ihcy 
arc  covcxicd  with  d^nncl  or  other  auiuhle  niAtcriji] ;  but 
if  for  hatching  purppv-M  ihey  have  their  siilc-s  ;md  bnrtom 
perforated-  Tlicw:  tin  irays  are  painted  with  jxtraffin 
varnish  in  order  to  prevent  nist  ^d  Ihb  is  yearly  rc- 
nenYd;  ihdr  dimensioins  are  to  x  is  inches  long,  with  a 
partition  aloii£>  the  eentre. 

The  trays  ^re  pbccd  in  the  usucd  manner  tnnidc  the 
halchmg  troughs,  n^Ntinji  tijiim  a  wotiden  etl{;e  lulf  an  tnch 
bi0U  which  prevents  their  reaching  the  floor  of  the  trough, 
and  thuA  pcrmitj  a  current  of  water  paaaini;  below  aj  well 
ftfi  through  And  over  them.  If  nccc^s^r>^  these  trays  m^iy  be 
placed  one  above  another  in  the  troughs,  thus  economising 
apOiCe.  Filters  are  not  generally  employed  :  but  should  any 
deptidt  be  obttervm).  the  water  nX  Uie  inlet  U  >hnl  u%  and 
a  plug  removed  from  an  opening  at  the  Wer  end  of  the 
trough  by  which  mcAns  the  eggs  are  run  ^ry ;  then  by 
using  a  conkmon  watering-can  the  dirt  is  washed  ofT 
and  subsides  through  the  perforated  bottom  of  tlie  tray, 
and  becomes  carried  away  by  the  underflow  through  the 
|>Iug«hole  already  referreil  ta  The  plug'bole  i^  ^jrrotinded 
by  a  circular  screen  of  perforated  zinc,  this  form  being 
found  most  useful  tn  preventing  young  fish  from  being 
carried  b>'  tlur  current  against  this  ccnsirucilon,  and  having 
thdr  yolk  f^ac  forced  inside  the  perforated  orifices.  The 
uvciflow  jiipc  being  thus  unt:uarJed,  the  w^lcr  from  the 
trough  is  nN:etved    Into  a  tin  bucket,  Uie  upjjcr  half  of 
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whidi  has  pe:rrorated  sides,  in  order  to  permit  an  tssy 
escape  of  the  water  descending  wnth  it,  while  across  its 
centre  is  a  removable  tra/  which  breaks  the  rorcc  of  the 
curr«i%  while  the  avelings  obtain  access  trio  the  space 
below  it  Existing  at  the  bottom  of  this  bucket  la  an 
ofUic<T  sccurrd  hy  a  cork,  so  that  when  opem^il  it  allnw* 
the  imprisoned  young  fi'th  to  be  removed,  without  handlm^, 
or  injury  of  any  kind,  into  any  £uit:ible  place. 

The  cggis  having  been  dqxfsilcd  in  Ijie  trays,  troughs,  or 
whate\'cr  mode  it  has  been  dedded  to  adop^  aic  left  in 
tl:c  halching-housc  to  develop  iito  young  fish.  They  have 
ti)  be  kept  in  atatablc  water  and  [ell  to  niatuic,  the  foMuuiii^ 
sotirces  of  df  oger  being  guarded  against  -—Sediment  In  the 
water,  and  living  foc3  which  have  already  been  treated  of; 
al.vi  fun^  of  wltich  there  exist  two  principal  forms:  the 
firrt  has  to  be  kept  at  bay  by  mean*  of  charring  the  wood, 
for,  if  tt  onoc  commenees,  all  the  eggs  will  be  lost,  or  the 
young  when  hatched  will  be  5ickly  and  worthless ;  it 
sojnctirtic^  «hows  ii?ie!f  whirrri  the  eatise  prcdiicing  it  i^ 
obscure  Dirty  water  will  not  invariably  bring  it,  nor  clean 
water  keep  it  away.  If  eggs  coalesce  into  ma&^cs  they  ihould 
be  carefully  cxamincti  and  the  presence  of  fine  thread* 
Hoatixig  among  them  shows  fungus,  liicreai^ing  current  of 
water  and  abutting  out  all  li^ht  arc  the  bc^t  means 
for  Tdardintj  its  pru];it?H,  The  seccjiid  fiJttri  of  Aingut, 
known  as  byasus,  U  a  product  of  decaying  matter  in  the 
water,  and  \s  found  in  eggs  which  have  perii^hed  and  began 
to  pLitrcfy.  It  develops  long  tendrlH  which  it  »ipreads  oul 
in  every  direction  and  causefi  the  death  of  the  eggs  so 
tOQClicd ;  thiA  renders  tt  necessary  to  pick  over  the  cggSr 
carefully  removing  such  as  arc  of  a  dull  white,  for  they 
thouM  not  be  allowed  to  remain  abo^e  twenty-four  hours  in 
the  troiighs  for  fear  of  contaminating  iliosc  in  thctf  vtciiuty^ 
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'nwTC  arc  other  r&iw>ns  wlikh  account  for  the  <lcad  egg% 
Xtinx^  such  in;iy  be  due  to  want  of  tmprt^gnation,  which, 
although  usually  commencing  to  be  seen  a  few  ^y%  after 
bong  [>laccii  in  the  troughs^  may  not  be  observed  for  several 
wcclu.  Several  plans  are  in  use  for  removing  dead  c^^% :  as 
a  bulb-syringe,  or  a  ininiature  spoon,  twcczcra.  or  nippers 
made  of  fine  steel  wire.  The  time  required  for  hatclun^ 
tn>ut  cgg«  has  been  found  by  Seth  Green,  Jn  the  United 
StateSk  to  be  tlml  at  50"*  Fahf>  they  take  50  days ;  and 
every  degree  warmer  or  colder  makc»  five  dayn'  difference 
in  time,  the  warmer  shortening,  file  mldcr  lengthening  it ; 
vAtOy  (f  fuh  are  hatched  in  ^0  dajrt,  the  yolk  «ac  rcinainA  ^O 
nOT^:  if  hatched  in  70  day^  the  Stic  remains  45  more^ 

The  normal  period  egg«  taVe  h^itching  11  fonnd.when  the 
«atef  is  kept  at  about  44-10  degrees,  to  be  aa  follows  at 
HowictouD  '. — Salmo  fan&,  7 1  days ;  S,  kv€WftsU»  72  ]  S* 
/oHtiHoiis,  73 ;  5.  levffnfnM,  crossed  by  S,  sahr,  75  ;  and 
S,  safar,  77  days.  Rut,  as  alre^tdy  observed,  towering 
temperature  delays  hatching,  intrc^sin^  it  ha:^iis  such  on. 

On  obtaining  Ova  of  Salmokida 


There  arc  three  sourcca  from  whence  the  nccessafy 
supply  of  ova  can  be  obtained,  and  thcne  arc  cither  from  fiah 
\t\hi^  in  a  wild  ccndttiun,  ru1il>lng  the  redds  in  tlic  rivers  or 
Ktreams,  or  else  from  sueh  (a$  trout  or  cliarr)  2S  are 
purposely  kept  m  breeding  ponds. 

At  Howictouti  breeding  fish  are  fed  with  clants,  com- 
flKDcing  in  January  and  during  the  spring,  in  order  to 
aarist  in  developing  the  eggs,  which  commence  ripci:ing 
^KKit  October.  If  eggs  arc  taken  from  laic  dah  a  whole 
sumtcer  is  nearly  gone  before  the  yolk  sac  is  absorbed,  or 
a  year  all  but  los^     When  clama  arc  not  to  be  obtained 
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mussels,  {MytUus),  moy  be  cmplt>ycdk  but  they  cause  mud 
a<Iditicna]   labour   in  cxtfdctui^  the  ma11u<kC     Tbcy  an: 
scalcied  Tor  this  purpose, 

The  mode  of  spawning;  fish,  .ninitlArly  to  every  other 
occuptttioTi^  icquirc^t  time  mlc^irning,  while  tlie  ex|icnr-*nced 
and  circfal  fish-culturist  will  obtAin  a  larger  supply  of  cgfis 
from  the  ripe  fish,  and  such  will  hkcwiat  be  in  a  more 
favourable  condUIon  for  hati:Iiing.  th^n  will  an  inexperiL-ncrd 
or  carele^a  manipulator.  Prior  to  the  spawning  tf(;;L£on  care 
slioutd  be  takvn  that  cvcrytbin;:  i»  in  an  efficient  ntate  and 
g»od  workin^^  curdiliun.  Aa  ihc  s^iuwnini;  Tsca^on  comcv  ore 
the  cotoun  of  the  male  A^h  become  brighter ;  the  lower  jav 
of  the  male  of  the  salmon  and  trout  becomes  furnished  at 
itt  exiremity  wtlh  a  cantf  ag^noii«  hook ;  the  proportion  of  the 
head  to  th:it  of  the  body  becomes  apparently  longer,  And 
tlicy  commence  lo  decline  fuud.  The  female  becomes 
larffer,  And  distended  with  ipawn,  but  doc^  not  assume  sueh 
bright  colours  as  the  matcv  iilthou;;h  like  him  she  goes  off 
her  feed. 

Salmon  for  breeding  puqiotci:  must  be  captured  in  their 
ratural  haunta,  which  u  often  a  proceeding  cf  no  Uitle 
difficulty.  If  they  have  ascended  small  streams  they  may 
generally  be  readily  obtained,  biit  this  Is  not  so  ca«y  upon 
forda  of  lofgef  nvcr&  The  l;)cal  diHicuhie!:  and  the  cjcact 
period  fof  commencing  work  arc  aiibject?  upon  which  die 
best  local  advice  should  be  acted  upon  ;  but  even  then 
sudden  storms  and  atmospheric  changes  may  render 
abortive  the  bc«c  laid  pbfis.  It  lias  been  observed  that  In 
iWs  family,  when  In  a  wild  state,  the  number  of  male  fish 
Cttpttircd  in  the  breeding;  season  is  lar^^ely  in  cxccja  of  the 
females  -  \rhereas  m  brcedii^  ponds,  it  nppc.irs  among  troutt 
as  if  the  malc9  do  not  live  lo  long  as  tho^e  of  the;  other  sex, 
and  conseqvcfttiy  the  female*  arc  the  most  numerous, 
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Salmon  aiul  trout  generally  renort  to  their  breeding- 
t:!round»  a  fcvr  vfvcUs  prior  to  depositing  their  cggd,  which 
process  is  U5uall/  coiuplcEcd  between  November  and 
Mjrch. 

Having  captured  what  appears  to  be  a  brccdinf:  salmon 
in  a  suitable  condition — aucli  iii.iy  be  •Mccrt.tiiicd  by 
«xercUmg  3  tittle  pressure  along  tlie  abdomen,  when  milt 
from  the  male  or  some  ova  from  the  female  will  be 
cxtnidcd-^oocuioiully  in  the  latter  sex  a  little  coaxing  h 
neoenaTy*  at  ^e  wiJl  not  alwuys  yield  it  at  the  first 
pressure;  If  the  ova  ara  rot  quite  ripe,  the  abdomen, 
though  dlntcnded,  will  be  felt  hard  and  stomewhat  un- 
yielding whereas  in  ripe  6n]t  It  is  soft,  and  the  ova  can  be 
felt  moving  under  the  pre^3urc  ol  the  hand-  It  may  be  that 
lipe  females  arc  present  but  no  nialcs,  and  conscquciilly  it 
beeonws  necessary  to  corsider  whether  females  in  this 
condition  can  be  retained  so  for  any  length  cf  time  ;  in  >tomc 
localitin  tliey  mny  be  pUccd  in  imtall  contigurus  poiyU.  or 
tubs,  or  HJch  like  L;onveuicnce«,  or  even  secured  by  means 
of  a  ccrd  being  tied  around  the  tail.  The  same  proceeding: 
may  be  adapted  for  tbc^  male  fish,  while  It  U  always 
desirable  to  retain  one  or  t^o  of  this  latter  sex  in  reserve, 
or  milt  may  be  kept  closely  corked  in  a  phUI  forscvetaj 
days  until  required,  it  havinjf  been  fouitd  to  be  fertile  up  to 
tfae  $ixth  day.  At  Hcwietoun  it  han  been  shewn  that 
among  trout  and  ch^rr  the  cxtfu&ioa  of  milt  or  ova  caii  be 
retarded  by  placing  the  fiih  in  a  ^imnorh  box  rlirough  which 
«  stream  of  water  flows,  thus  apparently  demonstrating  that 
external  picsKurc  U  nece?h»ary,  and  frotn  a  rt^ugh  surface ;  in 
short,  that  mechanical  assistance  i$  required  for  the  extru^on 
of  the  cffgs.  The  apparatus  for  spawning  fisli  is  not  very 
exCenslve  : — A  shallow  tin  or  carthcnwan?  pan  for  rcceivlnt^ 
the  <^^  and  mtlt,  the  latter  beir^  furnished  with  a  dc- 
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pressed  spoilt  for  the  purpose  of  passing  tliem  into  ihc  tS7 
carry inii-cjji,  lliis  Utter  having  a  perforated  UJ.  A  jug  for 
cleunv^:ittfr  ia  likewise  required^  :ind  a  dry  cloth  Is  u^'ful  for 
the  purpose  of  securely  holding  the  fish.  A  lai^c  salmon 
is  a  ditflictilt  object  to  keep  steady,  often  requiring  as  inany 
as  three  persons  :  fiomc  operators  prefer  to  grasp  the  bead  of 
the  fiih  between  their  knees. 

The  fi?ih  H  held  with  its  body  soTTiewhat  sideways,  it*  tail 
downwards,  and  its  abdomen  slightly  turned  towards  the 
opcralor(p!aleIV.,  %,  2t),whilc  the  pan  to  receive  thccggs 
Is  placed  as  near  a*  possible  to  the  vt-iit  Gentle  pressure 
is  exercised  on  the  fish,  commencing  from  the  ventral  fins 
and  pa»in£;  downwards  tovrard.t  the  vent  Should  the  eg^ 
not  appear  it  does  not  always  follow  that  the  fiaJi  Is  not 
np^  and  operations:  on  it  i^honld  be  flti-'spended  for  a  few 
minutes,  when  it  will  sometimes  prove  more  accommodating. 
If.  however,  it  t*  not  qinte  ripe  it  may  he  kept  for  a  day  or 
two,  or  even  more,  in  a  suitable  place  in  order  to  allow  the 
qgs  to  mature ;  but  force  is  never  to  be  employed ;  for  if 
by  5uch  ntans  inim.^iuTe  \^[\^  are  cxlmded  tlif  produce 
will  be  valuele^,  and  the  old  fi^h  perhaps  mortally  Injured. 
Ha\in^  obtained  ova  or  milt  the  fl^h  should  be  gently 
rrtranifertei)  tu  thi?  water,  and  no  d(;leteriou>i  cunset^uenccs 
follow  the  operation. 

OK  THE  TaEATMENT  OF  OVA. 


There  arc  Itvo  jirotcsscs  cillier  of  which  may  be  adopted 
when  spawning  winter  fish,  the  moist  or  water  plan,  and  the 
dry,  so  termed  because,  in  the  first  or  old  process,  some 
water  vt  placed  m  tlie  pan  which  receivec  the  eggfi  as 
prejL^ed  front  the  fiah  ;  for  fifth  culturists  used  to  consider 
that  if  the  cgg5  and  milt  were  mixed  together  in  vrater  the 
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Operator  would  be  more  cloMily  following  the  natural  process 
Tbt:  <Iry  proccaa,  uii  tlic  ul)ji:r  XiXwX  ili^pcnsi^  wiLh  watcr^  the 
egg*  beingpr«t««d  directly  into  a  dry  pan  ;  over  these  e^s 
the  milt  or  the  male  is  distnbuled,  :md  the  pan  is  oow 
lilted  at  its  ends  iind  gently  ^h^ikcn  ;  jfter  giving  the  eggs 
and  milt  lime  to  mix,  water  is  ponred  in  to  the  depth  of 
two  or  three  inches,  and  stirred  with  the  hutnd,  and  allowed 
to  stand  until  the  ova  harden  or  "  frees/*  aa  the  Anicncans 
term  it,  a  period  of  frnm  i  1o  J  of  ati  hour,  according  to 
tenipenhture,  taking  lonf^cst  in  cold  water.  For  tbe  eggs  a£ 
extruded  Ate  ^uft,  iird  a<lhcrc  to  wbalcvcr  tliey  come  m 
€ontact  with,  evldc^ntly  coTiaer^uont  upon  the  abR3q>tion 
which  t&  goinc  OQ  through  the  micropylc.  Water  becomes 
f^radnally  imbibed,  and  uhcn  the  interspace  between  the 
outer  and  inner  coat  H  filled,  ab*iorplion,  as  a  consequence, 
cea:se^  the  e^K  no  longer  adhcrea  to  surrounding  objects 
but  frec^  tttelf,  and  b  a  hard,  round  clastic  body.  A»  :ioon 
as  this  i*  accurnpliihcil,  more  tk-an  water  !*  gently  poured 
over  the  cg^,  and  when  it  ia  no  longer  discoloured  they 
can  lie  transferred  from  the  receiving  to  the  canyijig- 
can,  which  tran-ifrrrinu,  however,  sbnuld  not  take  place  too 
soon,  while  the  eggs  must  t>e  properly  cleansed,  or  some 
cdcte  mUt  wiU  remain  and  cau^e  injury  to  the  eggs  in  tlic 
hatching  boxes.  The  most  fertilising  mill  appears  to  be 
Jiich  as  is  of  medium  consistence^  neitlier  very  thin  not 
very  thick 

Under  the  mnirct  or  water  process  the  average  sucoe^  in 
Mftili^ng  eggs  probably  rarely  exceeded  fifty  or  sixty  per 
cent,  while  it  frequently  was  much  lew,  M.  Vra^viky. 
in  iSjcS,  inaugurated  tbe  dry  process  for  reasons  already 
dctulcd,  since  wliicli  as  much  as  mncty-live  per  cent,  of 
successful  eg|^  have  been  of  no  uncommon  occutrencc 
When  the  lalvmr  cjf  scparallng  dead  eggs  in  tlic  incubating 
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boxes  \%  ccnsidcrcd,  atid  which  ha*  to  be  carefully 

attd   c-ich    scp;ir;itcl)j'   rrmnvr*!,    it    i\   a    Mibjrci    nf  gr<^at 

conscqticacc  even  on  the  score  of  labour  :ilonc 

The  variation  in  ihc  colour  cf  the  et:^  of  trout  can 
hardly  be  dcctuetl  lieretHtary,  or  due  to  the  food  whieh  thiy 
con:iume,  or  to  the  colour  of  the  !lcah  of  the  parents^  as 
noire  observers  consider  ;  for  the  Lochlcvcn  breed,  reared  in 
Sir  J.  Gibfioii-^f4itU-ind'K  ptiud^,  uf  Uie  !uiTne  age;  fed  on 
the  aamc  food,  and  descended  from  the  ^ame  stock,  show 
pink,  coral,  yellow  or  white  cggSn 

Tilt"  harduK'd  rggs  arc  now  Uansrcficd  to  the  carryifi^ 
can  ill  the  proportion  of  ore  tliird  eggs  to  two-thirda  water, 
and  the  whole  removed  to  tlic  incubating 'house,  where  they 
are  gently  *pr^ad  and  dint dbuied  witli  the  aid  of  a  feather 
owr  the  hatching-troughs.  Trout  e^'^s  are  siEnil,irl^  treated 
tc  those  of  tiic  salmon,  but  arc  more  readily  handled,  owing 
tc  their  smAller  alze. 

Graylinj;  ova  arc  more  difficult  to  procure  th.-in  thone  of 
the  trout,  owing  to  ihc  brief  period  during  which  these 
H&hcs  tpawn,  which  gene!rilly  commences  about  March  or 
April ;  the  rivern  where  they  reside  luc  always  liable  to  be 
in  flood,  And  consequently  no  delay  should  occur  in  ^tccurmg 
ova  as  soon  as  possible  after  the  6sb  hav«  resorted  to  tho 
shallow  A  to  breed. 

Other  things  being  c<iun].  the  shorter  ihc  distinee  and 
smoother  the  con\-e}'arKe  between  the  spawning  ground 
and  the  troughs,  the  greater  arc  the  probabilities  of  the 
eggs  hatching  ir\  a  natiAfactoty  manner  and  producing  a 
robuit  raceof  fiKh. 

At  the  McCloud  river*  in  order  to  transport  S.  quhtH'Hi 
eggs  aertMS  the  North  American  cr^niincnt.  they  were 
packed  in  mo^i  whkh  on  arrival  is  wa^ed  and  twice 
picketl  over  very  carefully,      Tlie  outside  packing  b  of 
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«ft«<<lust,  hay.  or  dried  form :  a  layer  of  moss  and  ono 
tbicknc»  of  moaquito  net  ^rc  finrt  pUocd  for  tlic  cg^A  to 
rest  on,  aiid  so  all  the  wuy  up. 

Ova  have  been  tt;inEpoited  long  clttitances  with  complete 
success,  03  from  l^uropc  to  the  Australian  cobnic^  Cuiada 
and  ilie  United  Sidtes,  and  likewise  from  tlie  l^si  two 
oovntries  to  Europe.  In  the  year  1S54  Mr.  Voul's  attention 
waa  first  directed  to  this  subject,  and  he  came  to  the  cor- 
duNion  Uut,  in  order  to  convey  s.iluu>u  lo  Tasm^Ia.  the 
ova  or  small  fry  alone  could  be  successfully  c-arrlcd  through 
the  tropica ;  but  it  was  not  until  i$62  that  u  condusira 
cxpcrimcrt  waa  andcrUikc;n.  Having  ,*iccn  in  Paxil  mens 
used  lor  ]};icVirg  «;dmcin  ova,  ;tnd  in  wMcli  ihey  travelled 
short  dialanctn  with  perfect  safely  ftttcr  their  cyca  were 
developed,  on  MLii^li  4lh,  i^Ca.  Mr,  Youl  packed  some  in 
moss  within  a  wooden  box,  made  of  Inch  pine,  and  having  Its 
sides  perforated  :  U^b  be  deposited  iii  tlic  centre  of  the  ice 
in  a  vexM:l  in  whicli  :tn  cxi>cEinteiLt  w;t»  bcinf^  c^nicd  en. 
Contrary  winds  And  niiKfnrtuncs  were  met  with,  ^ind  Ofi 
May  Slh,  the  ice  being  very  low,  the  box  of  ova  came  into 
d|£bt,  aod  nineteen  living  ova  were  fuuiid  surviving.  Nine 
day^  subsequently  the  Ice  had  all  nicked,  and  the  ova 
pcnahcd  seventy-four  days  after  leaving:  London*  I^Hperi- 
ments  were  tried  in  tlic  Wenliam  Lake  Icc-v^tilts  in  London, 
wbcnttwa*concliitively*hoTAii  that  the  hatching  of  aalmoa 
<»va  could  be  retarded  to  the  I44(h  day.  Since  then  eggs 
hav*c  been  nafc!/  conveyed  in  ice  to  Tasmania  and  dscAhcrc  ; 
and  the  poatibtlity  of  tctardin^^  hatching,  even  to  so  late  as 
the  t4Sth  day,  has  been  proved.  Tbbretardationofhatchmg 
haa  alsQ  bceo  cinpU^ycd  for  the  purpose  of  delaying  the 
incubatioQ  ofsomcformnof  egg*,  until  ^ fit cient  rcom  exists 
in  the  hatchins-house  for  their  rcccptioEi,  and  thus  scvcriii 
relays  may  be  !iucc6»Kivcly  hatched  tii  one  o^craiiun- 
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Experiments  were  made  to  Austria  {O-U^  Fischi 
Zctiurtg,  Vienna,  iSSoJ  by  Max  vun  dcm  Bonic,  respective 
dry  fcnilisation  of  salmon  ova  (or  such  as  had  oot  been 
broafi:ht  at  all  into  contact  with  water),  and  their  dcvdop- 
ment  tliercby  dcLiycd,  could  be  more  readily  trjm^poilcd 
than  ir  brought  into  contact  before  their  journey,  and 
transported  during  the  fir^t  c<3nditicn  of  cmbryooic  sub- 
division. Somr  salmon  c^ip  and  milt  were  Iranftmitlod 
from  Bosle  together  in  a  bog's  bladder  without  the  addition 
of  any  water.  This  was  done  twice,  and  with  thcin  at  the 
s.imc  time  it  number  of  eggs  treated  Atxil  Ttatdicd  in  the 
ordinaiy  ma.nncr.  The  journey  lasted  three  days,  and  llie 
temperaturt:  was  high,  in  spite  of  which  the  dry  packed 
eggs  both  times  arrived  in  good  conditfoTi  and  were  of  a 
beautiful  red>  while  the  e^gs  treated  in  the  ordinary  maimer 
wcr«  almost  all  dead  and  of  a  very  pale  colour. 

The  bc5t  time  at  which  to  traiuport  eggs  is  undoubtedly 
after  the  eye  has  becomr  visible,  when  they  may  be  Kent 
ill  damp  moss.  At  Huningoc  the  mode  used  to  be  to  take 
a  mde-mouthcd  bottle  at  the  bottcm  of  which  w^  plACCd 
thin  laj"cw  of  damp  moi^,  above  this  a  thick  layer  of  egg9L 
Again  a  stratum  of  mosft  followed  by  anotlier  of  cpfgs,  and 
soon  uptolhctopof  tlic  bottle,  the  neck  of  which  was  filed 
with  damp  miwL  Tht^  bpttlc  was  tied  over  with  a  avvcr 
of  paper  full  of  tine  hoJe^  in  order  to  admit  the  air.  One 
or  tnotc  bottler  were  tlicu  cloacly  packed  in  a  box  with 
damp  mott,  while  an  outer  eaie;  having  an  inside  linfng  ol 
wet  moflS^rcceKxd  the  i^m^ller  box.  In  warm  weather  a 
little  ice  was  mixed  with  tlie  mo&a.  Grayling  cg^s  hatch 
so  rapidly — aa  within  three  or  four  dap;  after  the  appearance 
of  the  cyc5  in  the  eggs — that  they  arc  transported  with  the 
greater  diHicuhy. 

Several  plans  for  tfumporting  the  t^ss^  of  Salmonidx  are 


iip 


FdSH  CULTURE.  49 

exhibited  in  the  Umted  Stated  Section,  and  the  pl;trw  may 
be  auniincil  up  as  defined  by  Livingston  Stoia-,  that  tli<:y 
not  require  much  water  but  plenty  of  air,  consec^ucntl/, 
hatched  in  wet  itios^  thc.ic  conditions  arc  supplied. 

GltEK?*'5    TRANSPORTATION^noX   (Model).— A   WOodcn 

box  containing  eight  cotcon-fianncl  trays  for  holding  the 

^B     Nine  and  oiie-hair  inches  ^quiirc;  Itcl^ttt,  ii  iiicJiex. 
^H     Trayv,  ^  inchci  ^tquare,  tniide  niea»urcment- 
^P     In  imitation  of  Clark'5  transportation  box, 
^1     Atkin's  Tkanse'oriation  Box   (p!atc  4,  fv^  25) — 
^Ba  wooden  box  containing  four  smaller  boxes,  in  each 
^«»f  which  15,000  SAlmon  eggs  arc   placed  upon  layers  of 
^^  muslin. 

^^  The  space  between  the  larger  and  emallcr  boxes  is  filled 
^|«ith  hay  to  prevent  an  unhealthy  change  of  temperature, 
^Band  the  laye-rs  of  e^pi  are  separated  from  each  nther  by 
^^iret  mo££-  Eggs  packed  in  this  way  can  be  sent  several 
Uiousand  miles  with  very  satisfactory  results. 

MUI3£1^    OK    AnNIN'S    EGO-TKANSPORTATiyN    BOX.^ 

Thb  apparatus  conaiats  of  an  outer  ca:ie  which  contama 
^Bb  smaller  onc^  surrounded  by  sawdust,  to  prevent  lofs  of 
^^bggs  from  sudden  charge  of  temperature.  The  Inner  case 
^Vis  provided  with  cif^ht  traya,  xvith  cotton-flannel  bottouu, 
i<.ts  hotding  the  egg?.  The  ti>ps  and  buUom»  of  brjth  the 
Inner  and  outer  boxes  have  small  openings,  by  meanK  of 
rhicb  the  ccipi  ean  be  kept  moist,  the  water  being  thrown 
the  top  of  the  box  and  allowed  to  trickle  through  tlie 
on  its  way  to  the  bottom-  There  is  a  small  lee- 
chamber  between  the  top£  of  the  outer  and  inner  boxes 
id  t}ic  bottom  of  the  outci'  box  is  prdvidcfi  with  wondrn 
Strips,  to  preA-ent  its  coming  in  contact  with  the  surface  on 
which  it  rc^ls,  which  would  prevent  draina^  Boxes  of 
I   SOU  It— JL  z 
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thh  pattern  have  becti  u^cd  by  Mr  Annin  for  sending 
of  the  brook-trout  to  Euru^c. 

MaTHKR'S  Tk,M<Si»ORTATION  CUATE.— A  woodcn  bo 

^vlth  a  frratiny  of  the  i,imc  miitcriril  separating  it  in 
two  compartments,  the  upper  serving  as  an  icc-cluniber,. 
while  the  lower  conlaina  thirteen  cotton-flannet  eee^trayi 
The  cntls  of  the  four  pieces  which  compose  the  frame 
of  the  tray  extend  an  inch  beyond  the  point  cif  inter- 
section to  form  an  air-chamber  on  each  of  the  four  «dca 
of  the  box.  t]iu£  giving  a  free  drcutation.  There  \%  aino 
a  flight  vfiace  between  each  tray,  and  a  brgcf  one  zi 
the  bottom.  A  t>ox  similar  to  this  one  was  uaed 
sending  salmon-c^gs  from  America  to  Europe. 

On  opening  a  package  of  lisJi  eg^  should  they 
packed  in  mcw^  the  bulb  of  a  thermometer  ought  to  be 
inserted  under  several  layer?;  of  egg\  being  careful  to  adn^t 
as  little  air  u«  po»slbk,  and  should  be  le/l  tliere  covered 
over  for  about  a  quarter  of  an  hour.  Should  tlic  tempcn* 
ture  be  within  ^  Fithr,  of  llwt  of  the  water  in  the  hiitching- 
txough5.  the  c^p;  maybe  deposited  in  thcie;  but  should 
Uic  diifcrcnce  be  6*  higher  orloircr.  the  canying-box  should 
be  drcnchwl  with  water  of  Lntermedialc  degrees  so  that  the 
tfifDpcraiure  n)«y  be  gradually  osstrailated.  and  not  until  this 
i«  completed  ?ihc»uld  the  eggs  be  transferred  to  the  h*tchmg* 
troughs  If  there  is  not  sufRdcnt  time  \o  unjuicW  all 
ihc  cfiX*  Ml  receipt,  the  earrying^boxcs  should  be  placed  In 
A  foom  of  uniform  ten^pcraturc^  btit  they  abould  never 
•buid  in  vTAter.  Ef£g8  arc  not  injured  by  expo<iirc  to  air, 
|irovldo(]  they  do  not  become  dr>'>  or  ^'^um,  or  free^te. 

When  the  egg«  arc  aliout  to  hatch  ibey  require  coosider- 

aUlc  Attcntlun.  for  in  some  the  process  of  emerging  froia 

the  ^icU  13  more  cosily  gone  through  than  it  is  in  others 

-nkUy,  if  the  cggm  are  small,  it  has  been  obM^rvcd  tlut 
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young  emerge  tail  firtt,  while  in  the  larger  ova  they 
lit  down  the  line  cf  the  back^  and  the  Fish  miiy  frequently 
seen  with  its  head  covered  by  a  portion  of  the  shell  ^  thi5 
occ^icnally  «imrt  suffocation.  Some  come  forth  nrorig 
and  lively,  oihcn  weak  and  lisUc^a ;  and  these  weakly  ones 
have  \\<A  titc  chance  of  growing  to  a  fine  hcalUiy  trout  that 
the  more  vigorous  ones  have.  Occi^^iionally  a  flight  assist- 
oc  is  iKCC&^ry,  in  order  to  asast  the  embryo  from  its  shell. 
As  the  youjig  begin  to  move  about,  care  may  be  neccseaiy 
that  they  do  not  congregate  in  too  large  numbers  in  one 
Ukcc:  to  prevent  thi^  some  lish-culcuriats  insert  scre«na. 
urine  the  period  the  yolk  sac  remains  unabsorbcd,  and 
hich  varies  from  three  weeks  to  three  months  after  hatch- 
ing ftccordinf;  to  tlie  temperature  of  tlie  water,  thetw  younft 
fish,  which  arc  termed  "Alevlns,"  carry  their  food  about 
vHth  chemt,  and  arc  not  difficult  to  keep  alive  If  proper 
supervision  15  cxcjciscd 


Treatment  of  Young  Fish. 


^f    Wlule  the  liatthin(^  pioceu  is  going  on,  the  free  'us.c  of 

the  watering-can  has  been  recommended  to  clear  the  bed 

of  the  trough  of  the  numerou:*  ej^-shells.      After  a  few 

days  the  Alcvins  seek  dark  places  for  hiding;  in.     Some 

fish-cult nriets  keep  them   in  very  shallow  water  with  a 

strong  ripple,   others  employ  deeper  water  with  a  slow 

^^turrenl.     Now  llicy  !veck  every  crevice,  ;ind  push  into  any 

^Knvity  they  can  find,  and  care  has  to  be  t:iken  that  no  spot 

^■exiatA  where  they  are  able  to  find  a  hiding-place  which 

^^Uni  prove  fatal  to  their  existcnca    After  Uie  young  fish 

have  absorbed  at?out  half  the  yolk  sac,  they  appear  to  re- 

tuirc  mofc  air  and  follow  the  stream  upwards,  and  great 
igiUmce  ts  necc«s;iry  to  sec  that  ihcy  do  not  escape.  But 
L_ 
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thry  avoid  water  which  1?  disturbed,  and  dofng  thfc  wflti  ;i 
Tcather.  or  pourinK  "*  water,  often  has  the  desired  effect  of 
diiving  thciu  cUcwhcrc  to  neck  a  quieter  spoL  AlcviitB 
Live  a  long  time  in  water  which  ]«  unchanged  and  haa  no 
current  parsing  through,  consequently  at  this  period  they 
can  be  transported  with  comparative  casc- 

At  Ilowlelovin  tlic  Alevlns  are  fed  for  about  a  week  or 
fortnight  before  the  yolk  is  entirely  absorbed  ;  the  food 
£ivai  being  the  yolk  of  nine  cgg^  to  one  pound  of  becC 
these  arc  pounded  together  and  jjresaed  through  x  fine 
sle^-e. 

After  the  umbilical  mc  ha^  been  absorbed  is  perhaps 
the  most  d^DgeroiiA  pt-^j^d  for  ihcte  fish,  for  up  to  then 
tbey  have  subsisted  upon  its  contents  ;  but  the  period  h^s 
now  anived  that  means  have  to  be  adopted  to  feed  these 
driicate  little  creaturen  until  ihey  are  sufficiently  grown  to 
be  able  to  feed  themfletver-  After  a  short  time  the  little 
fish  commence  attempting  to  spring  out  of  the  troi^^ 
dcmoDftrating  that  they  ought  to  be  turned  out  into 
btt^cr  pieces  of  water-  Now  the  young  bc^ia  to  seek 
Hubnijutencc  for  thcninelvcs,  ;md  irsftend  of  coni^c^ttng 
appear  more  defitrou.fi  to  %cpArate  one  from  another ;  they 
commence  to  rabc  themselves  off  the  ground  and  balance 
themselves  in  the  water,  as  well  4*  In  take  ^ny  food  wliich 
b  cATercd  Ulicn  they  begfn  feeding,  ihcy  ma/  have 
a  meal  twice  on  the  second  day,  and  subttequcntly  four 
tiaics  daily  for  a  couple  of  months  when  by  decrees  the 
fettling  time£  may  be  reduced  to  twice  daily  until  the  cold 
season  acts  in*  Tltcsc  very  young  fish  can  only  take  tho 
finesi  fvirtictes  of  fixid.  ami  differmt  fi%h'cuhuri%ts  have 
each  their  OHfi  vIcv^-k  on  the  subject.  Livingston  Stone 
obscrv'cs  that  young  living  perch  and  suckers  ^ould  pro- 
bably make  the  bext  puHwible  food  for  the  very  young  trout- 
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fry,  and  could  be  obt>iiKd  in  va^t  quantities  ;  but  if  artifi- 
dal  food  ii  employed,  he  advises  liver,  anil  curd  matir  from 
sour  milk,  mixed  in  about  equal  proportions,  or,  sliU  bctt^r^ 
with  two  ports  Itvcr  and  one  part  curds.  Jbe  curd  should 
be  nude  a.s  frnc  grained  and  moist  as  pos^blt? ;  while  the 
Uvier  ahoutd  be  reduced  to  the  smallest  possible  particlc3p 
for  which  purpose  he  recommends  grating  the  liver  on  a 
ttn  IcTiiun  or  cliec^e-j^rater  which  li;ts  small  holes  not  abov^ 
one-t^Tith  of  an  Incli  in  diameter.  This  may  be  placed  on  4 
fine  screen  and  thus  fftll  tlirough  to  tlic  fish  below.  Or  yolk 
of  egg5  boiled  hairan^-hou^  and  subst'qucntly  finely  pow- 
dered, but  thfi  mpMIy  become*  *t;ile  if  uncon turned.  Curds 
or  eggs  alone  will  not  be  good  food  for  the  youn^r  fi^h,  but 
liver  may  he  employed  wilhoul  any  aJtlition.  ThtTrr  dig^^^- 
tivc  powers  an?  great,  and  ibere  ii  more  fear  of  over  than 
of  under-feeding  the  fish ;  but  rihould  the  food  be  in  too  taigc 
pieces  there  b  danger  of  their  being  choked.  Cart  mu%l 
be  taken  that  no  refuse  foot!  remaimi  to  putrefy.  Professor 
Hoack  advi3C3  that  when  ratura!  food  is  not  present,  the 
larv^u  of  gnats,  and  abo  of  the  Daphnla,  Cyc1up.<&,  ^-e., 
should  be  employed,  and  which  can  be  skimmed  off  stag- 
nant waters,  as  ditehcs,  poob,  &:c*,  with  a  hno  muslin 
skimmer.  At  Hcningcni  two  children,  at  work  twite  ii 
day»  obtained  mflidcnt  to  feed  from  twenty  to  thirty  thou- 
sand yotjng  lUh, 

UolcHS  the  liatchlng-trough^  arc  very  lar^e,  the  young 
fish  wt!t  require  thinnin^^  out,  or  they  will  be  in  exceiis  of 
the  ncccwary  *pacc  The  fry  will  divide  into  two  sets,  tlie 
larger  taking  the  best  locality  and  driving  off  the  weaker 
ones,  which  will  herd  by  them^elve^,  and,  unless  ipeeially 
attended  to,  wiU  not  grow  at  the  same  rate  as  their  stronger 
fdative&  If  V'cry  weak.  tlicy  may  be  pre^^ed  ;igaina  the 
lower  screen.     Should  they    commence    dying,  due   to 
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putrrscenci;  of  the  water  consequent  upon  the  suhsidcficc 
of  uncon^umcd  food  to  the  botlonr.  the  bcit  remedy  is 
common  canli.  as  shown  Ly  Livingston  Stone. 

If  the  fry  arc  removed  from  the  hatching  troughs^  they 
should  be  located  where  there  is  a  sufHcicnt  supply  of  fresh 
water  and  ■^haric  urder  which  they  can  remarr,  and  kq>t 
*  from  foes  and  fungin  This  can  be  effected  in  x  rearing- 
box,  ponds,  or  other  suitable  locality.  In  some  pUcca,  ao 
»ocn  as  the  young  fish  have  absorbed  the  yolk  sac,  they  arc 
turned  into  suitable  spots  in  order  to  stock  rivers ;  buc  it 
occasionally  happcitf  that  the  desired  results  arc  not 
fiilftlTrd  ^o  complrEdy  as  was  artticipatcd.  The  Jact 
posfiibty  may  be  that  the  yourg;  were  of  weakly  con- 
stituiiona,  and  turning  such  fish  into  streams  might 
perhaps  only  end  in  ihcir  dying  there,  or  being  eaten  by 
their  foei. 

The  "TnoROUGH*'  Vase  (sec  plate  4.  fig»  afi),  for 
the  rearing  of  salmonida-,  as  designed  by  Mr.  Oldham 
Chambefs,  is  to  be  »eeti  in  the  Exhibition,  It  is  circular 
in  fornt,  the  waiter  being  admitted  through  a  pipe  p.i!uaing 
round  the  inside  of  the  vase  about  two  inches  under  water ; 
this  pipe  is  pierced  with  holes  at  an  angle  of  4J  degrees, 
the  prc«i5ure  of  water  gives  a  ccultifu^al  n^otit^n  to  the 
current,  thus  causing  the  young  fish  to  "head  on  *'  to  the 
streaai,  A3  soon  as  the  young  hsh  have  loit  their  um- 
bilical sac,  they  arc  placed  in  the  vase  and  fed  wilb  finely 
chopped  liver,  the  peculiar  motion  of  the  water  causes  the 
food  to  be  held  in  fiuspcnsion  longer  tlian  with  most  othcf 
form«  of  fenltng  aiijiitiiitu^. 

The  overflow  pASwfi  through  perforated  zinc  inserted  in 
the  bottom  part  of  a  tube,  fixed  in  the  centre  of  the  vase 
Id  pre\Ynt  a  vortex.  Inside  which  is  a  standing  waitc-pipc, 
and,  by  UfUni;  up  the  tatter,  the  vase  can  be  cleaned  out 
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\v^  the  spjtcc  of  two  miciutca,  without  cndangcrii^  the  Hrcs 
of  the  fsh,  as  they  arc  all  protected  by  the  perforated 
siDb  . 

Another  feature  of  ^rcnt  impc^rtancc  i»  tKc  small  amcunt 
€f  ¥Fater  ainstimcd  by  the  ;tppar;itu«^  a  stream  not  Lirgcr 
than  a  pencil  is  aut^cient  to  keep  10,000  fry  alive  m  a  va»c 
two  feel  diameter  for  acvaal  months 


Stocking  Pieces  of  Water, 


^^1        Should  it  be  intended  to  stock    piccca  of  wutcr,  Sir  J. 
r  G]bfton*MflrtIarTd  ob9cr\'C9  tU^t  eyed  eggs  may  be  tumcd 

I  donn    into    artificially  and    c;ircftiUy  corstmcted    redds;, 

^^  scattered  aiJ  over  tlie  distnet  in  close  proximity  to  the 
^V  b»t  feeding  gixjund:^  and  ripples  for  the  fry.  Such  ab&olute 
puHty  of  the  water  flowing  over  the  redds  is  not  required 
forayed  ovatis  it  is  for  the  eggs  prior  to  thia  period,  stiU 
duoolouicd  water  should  never  be  employed.  It  In  also 
rcquiMEe  that  the  redd  be  situated  nrar  a  siriMiu  of  le*» 
pure  i*-atcr.  as  the  absence  of  fine  particles,  so  necessary  for 
the  health  of  the  embryo,  \%  net  satisfying  to  an  active 
young  truul  of  a  few  weeks  did.  A  natural  river 
temperature  of  50*  will,  as  a  rule,  produce  .imple  food  for  the 
young  fry.  Prior  to  the  absorption  of  the  umbilical  aac 
tlicy  should  not  be  placed  in  ponds  or  muddy  water.  They 
will  QOt  bear  much  hanJbn^,  but  bear  carriage  very  wcU  ;  a 
40-£aJlon  tank  being  suHicicnt  fc>r  the  conveyance  of  about 
15,000  which  have  been  feeding  for  more  than  a  month, 
except  for  very  long  journcyj^,  when  a  supplementary  ftmalL 
tank  rcriuiro  to  be  added,  wliich  altuj^ctlicr  saves  the 
necessity  of  handling  the  fry.  They  can  be  reared  in  small 
properly  constructed  ponds,  and  subsequently  turned  into 
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Ftettt  of  water  may  be  stocked  with  trout,  Tor  whleh 
puTfMMC  cither  eggs  or  young  fit:h  may  be  obtained  from 
a  breeding  cslablisbmcnt  It  is  highly  tlcMrablc,  prior  to 
reccMng  such,  that  a  careful  examtnatton  shoulc!  be  made 
that  the  nurseries  do  not  contain  their  enemies^  a^  btUl- 
heads  (Cottm  sobio),  vtbich  mxW  eat  them  ds  r.ipidly  iiS  it 
can  find  them.  At  the  Howictoun  fishery  it  ia  aug^ected 
that  streams  with  sediment  in  the  water,  or  a  liability  to 
floods,  are  unsuited  for  depositing  ova,  and  fry  arc  rccom* 
mended  Jn«tcad 

The  lime  ncecflsary  for  preparing  young  trout  for  transport 
v^ies  fruiu  three  cr  four  daya  in  the  caac  of  yearling  to 
as  many  weeks  for  large  examples.  The  yearlings  arc 
sufliciently  .ntron^  to  fmd  thdr  own  food,  thun  avoldinf;  the 
principal  cause  of  mortality  among  fty,  which  is  starvation. 
They  soon  accommodate  themsel^^es  to  new  pieces  of  water. 
Two-year-olds  succeed  best  where  coarse  fish  cr  lar^  Hxh 
already  exist  In  tlie  water.  It  has  been  foiind  tliat  there  U 
no  difficulty  In  conveying  trout  in  iced  water  for  any  journey 
not  cxceedinc  twenty-four  hours.  That  unlc*»  the  water 
which  is  to  be  stocked  b  of  almiJar  temperature,  ^me  loss 
will  arise  from  inAammation  of  the  ^\l% ;  they  are  con- 
acqucntly  carried  best  in  cold  weather. 

Many  different  plans  are  in  w^  for  conveying  fry  from  one 
locality  to  another,  several  of  wliich  will  be  found  in  the 
United  States  Section. 

Clark's  Fisii-Traksfortatioh  Can.— A  cylindrical 
tin  o-in  with  20  circular  trayi  of  perforated  tin. 

Diamrter.  t  inchc?i ;  h^^ij^ht,  9  inches. 

The  trays  re^t  one  upon  the  other,  a  tul>c  which  extends 
from  tlie  top  to  the  bottom  of  the  can  passiag  through  the 
centre  of  each  Tht  water  in  irlroducrd  through  thii  tuijc, 
passes  to  the  bottom,  and  up  through  the  ^^s,  on  its  way  to 
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the  otttlct  nc^r  the  top  of  the  csn.     Each  tray  tvilt  accoaimo- 
datc  one  thousand  silmoa 

Stone's  conical  transportatfon-box  is  a  model  12  icchea 
high,  tt  inches  in  diameter  at  its  ba£c^  and  6  at  its  top. 
It  is  A  tnjnCiiUd  cone  of  tin,  with  a  pcifaratcd  rover^ 
capable  of  holding  ice  for  reducin^r  the  -temperature  of  the 
water  in  the  can. 

This  C4I1  13  used  in  transiwjrting  of  various  sjiede*  of 
falmonid:^.  Iti;  principal  advantages  are  derived  from  its 
peculiar  shape,  which,  according  to  the  inventor,  facilitates 
lh€  aeration  of  water-  Cans  of  similar  shape  with  the  cone 
produced  into  a  long  runne]-?:ha}>cci  cover  arc  frequently 
QKd 

Sti;-lwkll's  Akkating  Pump.— a  tin  tube,  the  lower 
cAd  of  which  is  incased  in  perforated  tin  to  prc\<cnt  the 
Jbh  from  being  drawn  into  it  The  fpout  is  iilfto  provided 
with  a  covering  of  perforated  tin,  and  the  water,  which  U 
forced  through,  is  broken  into  a  grcut  number  of  minute 
fttrcami  or  jcti,  tbiis  giving  complete  acr.itinn. 

Thi!4  pump  \%  uwd  in  aerating  the  water  in  which  fish  arc 
transported,  when  it  is  not  convenient  to  procure  a  fresh 
sup|]fy.  III  ncniliii^,  the  pump  I.s  iiiHrrted  m  tlie  ntuuth  uf 
the  can,  and  the  water  is  pumped  up  and  forced  through  the 
perforated  tin  .<cpout,  falling  back  again  into  the  can. 

Trrcsprctivrnf  growing  young  vAlmcm  or  trout  for  tuTTiing 
out  into  suitable  wat«n>  for  their  breeding,  fiome  at  least 
may  be  kept  in  ponds  for  the  purpose  of  obtaining  thctr 
eggs,  or  placed  in  «uital>Ic  rivcrt  in  order  to  Kupply  the 
market  with  food 

S|>acc  niU  not  suffer  mc  to  enter  upon  the  v^urying 
character  of  the  trout, — how  he  thrive!!  in  large  pieces  of 
water  where  food  abounds,  and  in  hJs  turn  delights  the 
Angler  tn  ^tre-kinis,  the  ajuk  ii;  Llic  kitdic:^  and  llie  reveller 
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at  hts  fcaM« ;  wlitle  the  watL<r  which  suit^  him  hr<t  k  ;ic* 
curatcly  laid  down  in  works  of  natural  history.  For  the 
same  reason  must  be  omitted  how  to  protect  these  ft»h  from 
their  enemies,  whether  of  Lht  poacher  or  vennin  tribes.  The 
finest  yearlings  I  have  pe»onaUy  ^een  are  those  f^hown  by 
the  Marquis  of  Exeter  at  the  present  I'Lihcry  ExliJtjitioD. 
and  they  were  reared  on  liver:  a  50  months*  trout,  by 
aitifici^l  feeding*  at  Huningen,  attained  to  %  lb.  weiji^ht. 
Many  sulutinccs  are  rcct:mtiKiidcd  for  young  trout,  i» 
the  heart,  Uvcr,  and  lungs  of  animals  killed  for  the  market, 
EogLish  dog  bUcults,  di ied  ants' egg 3, ground  Lvcr.and  brains, 
bontc-flc^p  clama  [P^ien),  worms,  and  ma^ots,  &€.  Meat 
may  be  boUed  and  thus  employed^-three  or  four  parts  fresh 
meat,  one  part  of  commoa  flour,  the  latter  being  Mirrcd  io. 
If  the  fish  are  properly  fed,  but  little  of  the  food  goes  to  the 
bottom  ;  should  it  putrefy  Uiere,  mortality  will  most  probably 
be  occasioned.  Dbeased  meat  is  poison  to  tishn  Tlacing 
minnr^ws  In  n  tmtit  pond  has  its  advocates :  while  others 
consider  that,  as  these  lish  eat  the  same  description  of 
food  OS  youn^  trout,  it  b  unadvisable  to  locate  them 
tngcther 

Afi  rivcre  become  more  polluted,  due  to  the  induntdes 
which  arc  being  carried  on  along  their  banks,  it  ncccssArily 
muse  come  to  pass  that  the  fish  contained  therein  will  be 
iDJurcd,  and  perhaps  the  more  delicate  forms  destroyed, 
tinlcss  polliitiooA  are  no  longer  poured  into  its  courar,  and 
ottier  mcuis  of  destruction  ccaxcL  Failing  ren^cdial 
ncuortAp  it  becomes  a  conitdcraUon  whether  it  would  not 
piy,  in  a  cuiiinicrdiU  point  of  view,  to  rai^c  fiali,  rnoic 
especially  salmoAidz,  in  artiiidal  streams  and  weU-oon< 
rtructcd  poflds  for  thi«  purpoce: 

In  some  parts  of  Germany  brook  trout  are  purchased 
wher  from  only  5  or  G  inches  in  length,  and  often  broui^ht 
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Ifrcit  distances  an<l  fattened.  At  the  pcnds  they  arc  sorted 
in  Accordance;  with  years,  aiiilfeil  onthcwiirthle?iitcypnnord 
fuhcs,  which  are  conveyed  in  large  n umbers  for  thU  puq^oso 
from  the  Ncck^r,  the  Rhine,  and  the  Maine ;  sometimes  the 
fish,  »s  food,  bdng  given  alive,  at  other  tiine.s  dc^ad,  the 
last  being  found  the  most  fatteniiif;.  These  latter  are 
kept  in  ponda  by  thcm:ieLvc3.  and  daily  removed  and 
kdled  for  the  salmotmids  who  receive  ihrm  dead,  but 
quite  freah.  Great  CArc  14  titccn  that  no  remnants  arc  left 
in  the  trout  ponda,  every  portion  being  oircfully  removed 
daily. 

-  Fish  dealeA  at  Fran kfort-on-the- Maine,  not  havini^Auli' 
deal  apring'Watcr  for  feeding  trout  ponda,  have  large  Qoating 
boxe»  in  the  river  which  arc  used  for  tbU  purpose. 

In  autumn,  when  thd  water  of  the  Maine  15  nui^icutly 
cool,  mcdium-Hzcd  fi^h  arc  caught  in  tlic  brooks,  pldced  in 
these  boxes,  and  well  fed  with  live  Hch;  and  by  the 
beginning  of  the  next  aummcr,  when  the  river  water 
becomes  loo  warm  fnr  rrm^mingj  thrir  weight  ban  become 
doubled  or  trebled.  In  the  trout  ponds  of  Mayence, 
Wunburg.  Hddclbcrg  and  clacwhcrc,  the  quantity  of  spring* 
vater  which  iupjjlit's  the  feeding  jwinds  i<  compariitivt'Iy 
small.  They  arc,  however,  kept  clean^  ;ir\d  especial  care  h 
taken  ihdt  saturated  leaves  do  not  accumulate  at  the 
bottom.  In  the  lai^e  establishment  of  KLein  Brothere, 
in  AI«&ce,  irrCGpcctivcof  the  ndtumi  food  supplied  by  the 
III  to  the  fish.  Jtorst:flcsh  ivas  cxdu^ively  used  lo  supplement 
it.  The  honiei  before  being  slaui'lucred  tt-ere  carefully 
examined  by  veterinary  auf^eon?;,  and  the  fish  were  fed  in 
accordance  with  their  sife,  the  Itir^cr  ones  having  the  llcvh 
chopped  op  into  umall  piece*,  while  it  was  ground  fine  for 
the  younger  oiks.  In  u&ingf  this  dci^cription  of  meat  very 
great  care  lias  to  1>e  t<iken,  or  it   may,  if  umjuhoteMjme, 
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protJiicc  a  wMcnprCfl<l  and  fatal  epidemic  Jimong  the  fish- 
in  Dlot,  in  lh[«  wAy  Urrr   HA^uJi  lu>l  dU  his  haliaonc^di, 
large  and  small,  in  one  da/. 


Stocking  wira  Fish  raoM  a  Distance, 

It  iiE  a  yubJ4?ct  well  worthy  (?f  altenTion  wlien  about  to 
procure  fi5h  from  a  distanoc,  as  to  the  race  of  trout,  salmon, 
or  other  species  which  is  to  be  introduced.  For  fishes.  lUcc 
other  anliiialfi,  are  capable  of  having  the  stock  [nipro^ed. 
and  In  certain  water;  niicd  to  a  better  standard  ;  thus  trout 
cgfia  sail  to  TasnoamA  from  Hampshire  and  Buckinti^am- 
iihirc  developed  into  Sahncffrrvx.  But  although  new  »1(»:k 
may  tend  to  improve  local  breeds  of  trout,  expcntnenb;  go 
to  show  that  where  small  but  not  mnlformed  races  existi 
riparian  proprietors  h^d  far  better  invcstij^aie  the  condition 
of  the  f\s\i  food-«iippl/,  the  nature  of  the  water  in  tlicir 
atrcam^  the  fcolo^ica]  formation  of  the  acil,  and  other 
local  Airrtuindinj^s,  \\\^\\  so\c\y  rely  ti]K>n  the-  introdtu:tinn  of 
larger  races.  For  if  the  character  of  the  water  and  paucity 
of  food"  ia  the  cause,  sooner  or  later  the  new  stock  will 
deterioritej  and  become  indiatEnguishahle  from  tlie  ori({ina1 
local  breed  in  colour^  form^  or  siie.  Should,  however, 
food  be  plenlifal  and  the  water  satisfactory,  there  can  be 
no  question  but  that  wmc  mccs  grow  f:iMcr  and  arc 
superior  to  others :  among  thc«e  superior  form^  certainly  the 
ilcvcn  trout  must  be  classed.  Not  only  arc  some  races 
superior  to  otliers  but  some  fish  under  suitable  conditions 
attain  to  a  much  lar$:er  ixi^  than  their  ft II ow:f, due,  apparently, 
to  their  taking  on  cannibalistic  propcnnitica.  This  will  be 
seen  ifa  number  of  fry  of  a  vtunted  race  are  transferred  to 

*  Tl>c  young;  of  ulsioa  ««l  food  in  ^^irge  quantities  which  might  be 
mlE'^  for  die  lubniLcncc  of  non-ntij^rAlin^  lioul  or  j^raylinjf. 
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loealiliec  where  food  t»  Abundant  umJ  th«  vpace  lai^  when 
seme  only  .-unong  tho5C  which  survive  wiJl  grow  to  «!  large 
size.  A?(  wt;  fincl  tht?  oldc-r  snd  finer  bnut  produce  1;irgcr 
e^pc  than  their  younger  telatii^es^  while  A  few  recently 
obwncJ  fact*  go  to  show  that  the  progc;iy  from  tlwsc 
larger  eggs  gtow  more  rj^iidly  llan  thost  from  che  smaller 
ones,  it  appear*  a»  if  wc  were  coaimencirtR  to  diniiy  see  how 
brccdi  could  be  pcmiimcntly  impTovcd  by  keeping  the 
breeder*  of  different  agp<  distinr.t  in  ^litihle  ^vtnds.  so  that 
the  ova  could  be  obtained  from  wcU-niattircd  parents^ 
ThiA  U  done  at'  Ilowlotoun  ;  and  on  tliis,  f  believe,  greatly 
depends  the  marked  success  of  that  e«tablitihmcnt  On  the 
other  hand,  it  ecems  to  point  otit  that  by  overfi&hmg,  and 
obtaining  the  youi»^  fitim  the  c^?^  of  the  smaller  p^rcEitSn 
brcedi  may  deteriorate,  as  is  so  ccrumonly  seen  ia  some 
loeaLitica. 

During  the  present  year  land-locked  salnion  from  Maincv  in 
the  United  State?,  have  been  hatched  in  thi*  country  and 
shown  in  the  Exhibition.  It  appears  to  be  merely  a  variety 
of  thecitmn]ui)&4lu]t]ii,  vthkh  m  some  pkccs  hda  taken  oii  a 
lake  life,  and  now  does  not  descend  to  the  sea,  but  Ht/eaand 
breeds  in  Ircnh  vt-ater.  Some  examples  of  a  land-lockcd 
^tmon  from  l^ke  Wencr,  in  Sweden,  weighing  as  mucli  a^ 
t5lbs;^  were  likewise  exposed  for  tale  in  the  fi?ih-markct 
It  Kema  w-cll  worthy  of  eon  side  rati  c>n  whether  this  variety 
migfn  nut  be  an  acquiaition  to  upper  ripaiiaa  proprietory 
for,  although  amallcr  than  lis  migratory  relative,  it  k  said  to 
afford  c<iually  eood  sport  to  the  angler  and  food  for  the 
table.  It  \%  well  worthy  a  trial  in  the  upper  waters  of  the 
Thames  The  Canadian  Schoodic  salmon  resorts  from  the 
Ukes  to  the  strcAina.  mainly  for  rcproductton,  but  to  a  very 
considerable  extent  for  the  purpose  of  fccduig.  There  are 
two  migntBont  yearly  from  the  lake^  to  the  streams^  the 
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first  3.  partial  one  in  spiirg.  for  feeding ;  the  second,  in  the 
autumn,  for  reproduction, 

CcrUin  local  circurnaUnccs  may  render  it  desirable  XO 
introduce  from  dbUnt  pldocs  new  breeds  of  6sh;  thus. 
allhouj;]!  Hie  presence  of  admen  waj  wished  for  in  llie 
XXiniibc,  Vp-e  arc  informed,  in  the  cxpreiisive  bncuaec  of 
IIcn  voEi  Bcbr.  that  "Ibc  Lower  Danube  is.  during  sum> 
mer,  as  hot  as  hell,"  ^vhile  the  Callfornlan  siicams,  where 
they  flow  tnto  the  aea,  arc  said  to  be  not  much  cooler.  As 
the  Rhine  Kilmnn  is  not  suited  to  the  Danube^  it  was  lutu- 
Tidly  4tlcmptt."cl  to  jniroduce  lis  relative,  Saimo  quimiatr 

The  question  ofhybridisation  Is  worthy  of  attcntioit  as  it 
has  been  proved  thai,  besides  the  Viuious  forms  of  fresh* 
water  trout  and  the  charr  raised  in  vlvana,  all  ;ire  exceeded 
by  bciatard  fi:$li  between  Uic  trout  and  charr,  which,  obscr^-cs 
Director  IlaacW,  outgr:iw  the  pure  b^rcd  very  cun.-ddcnibly 
even  when  ratied  under  identiea!  eondidons;  and,  besides 
rapid  growth,  their  delicate  flavour  combines  the  excellence 
cf  the  charr  with  the  peculiar  flavour  of  the  truuL  Coil-sc- 
qucntly,  among  salmonoids,  he  considers  it  to  be  the  mo«t 
suitable  fonn  for  pond  cultivation  ;  while  if  hybrids  arc 
raised  between  the  :«4lmon  and  the  trout,  it  Is  still  doubtful 
to  whu  extent  ntcrtlity  will  occur  among  the  progeny,  and 
wjicthcf  they  would  or  would  not  take  on  anadrcMnous 
Instincta 

The  smelt  (Osmfrus  ifffrhniis)  hat  betn  succe^fuLly 
hatched  in  fresh  water  at  Howictoun  during  the  present 
yc^r,  and  tlic  living  youn^  shown  in  thi^  I^-xhibiLion. 
They  may  be  extremely  useful  food  for  trout  and  chair. 
In  the  United  States^  they  have  a  useful  lavcntioa  for  the 
hatching  of  smelt  eggs. 

In  iSSo  the  itrst  attempt  in  Scotland  was  instituted 
The  eggs  Tcrc  spawned  into  a  pudding-dish  and  milted  by 
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the  dry  process ;  Ihcy  wc«r  then  placed  ftt  the  bottom  of  a 
Tfclpvr  current  uf  waicr  in  Uk'  ojicu  ^tir;  but  all  died  uf  fungus 
atKHJt  the  fourth  da/.  In  tSSi  another  series  of  experi- 
ments were  commenced.  The  e^»s  were  placed  in  a 
wooden  box,  the  bottom  of  which  was  cnnjjif»st<l  of  glasi 
grilles.  Thifl  box  was  placed  inside  one  of  the  hatching- 
troughs,  and  a  current  of  water  was  forced  up  through  the 
Kl^s^nllcd  bottom  of  the  box  which  contiiincd  the  eggs. 
keeping  up  constant  motion.     They  h'vcd  for  thrwr  weeks. 

This  year  about  lOO  smelts,  in  brceding  condition,  were 
captured  in  t}ic  tidal  waters  of  tlic  Forth,  and  9ciit  in  fresh 
water  to  Howietoun  by  Mr.  Napier,  Inspector  of  Sjhnon 
Fisheries.  As  a  rule,  the  females  appeared  to  be  lar^^r 
Utan  the  males,  but  this  wu  not  invanably  the  ca.sc  The 
colour  of  the  cgg^  varied  from  yellrw  to  cicsr  white,  and 
the  fish  wcro  spawned  when  the  temperature  stood  at  about 
49  degrees,  while  at  45  degrees  the  milt  became  silky. 
The  eggs  were  received  on  to  a  piece  of  wintlow-glasa,  and 
mill  ^-as  added  ;  subscqucntiy  a  little  water,  and  by  gently 
shaking  the  gla^  the  cg^  were  dispersed  over  its  surface. 
In  about  Ave  minutes  they  adhttred  tu  the  ^!ax%  whicli  was 
then  placed  on  end  in  one  of  the  hutchinj^^trou^lis.  The 
adhesion  of  the  cgg«  xa  due  to  a  iine  filament  which  is 
attached  to  tlie  outer  surface  of  the  cg^>^,  and  expands  at 
its  distal  extremity  Into  a  £uckcr,  by  means  of  whicli  it 
t>CGf>mcs  adherent  to  any  contiguous  object  When  the 
eggs  WRre  ])1aeed  in  too  great  proximity  to  one  -iniilhcr, 
they,  CO  svv'eUing,  became  pressed,  and  their  surface  looked 
aa  if  they  were  honey-combed.  If  two  layers  of  cgci  were 
presoitfthe  upper  became  covered  with  fungus — perhaps 
due  to  the  length  of  the  filament  being  un.i.b1e  to  reach  ft 
apot  where  it  could  adhere.  If  torn  cfl'  from  ita  adhcsioni 
tleath  appears  to  result     Dy  leaving  a  little  clear  spaoc 


round  the  eggs  presfiure  was  prevented,  and  they  hatched 
in  a  iatisractor/  proportion  ;  this  hatching  occurring  about 
the  fortj'-sctxjnd  day,  except  in  ?^oeiic  troughs  whjch 
h;ul  been  Iccpt  warmer,  when  it  occurred  eight  days 
Aooncr.^ 

In  Maryland,  m  America,  an  attempt  was  made  to 
artificially  propagate  che  ova  of  this  genus  in  1877,  btJt  it 
proved  Lin:iucccufuL  Since  then,  in  1879  and  iG^O,  a  tew 
have  been  hatched  on  tlic  ITackensach  nver  (New  JetHcy), 
and  preparation*  were  made  in  1S82  for  extensively  halch- 
irt;  tlic&e  A^h  by  the  United  States  Hsh  Commismon, 

The  following  box  for  soicll-hdtdiui^  oxisli  In  tlic 
Urdted  States  section: 

RiCARDO'S  SMELT-HATCinNC   BOX    (platC   T   fig.   rt^— 

A  rectangular  box,  with  s  hlngc-cQver  and  pt^rfofalcd 
cnd5,  cowrcd  with  winvcioih,  The  inside  of  the  box  b 
filled  with  twigs,  to  whJdi  the  adhesive  C]*£i  of  the  ^mdt 
are  att;iched. 

This  box  Is  placed  in  the  river  where  the  current  ia 
strong,  the  Waaler  cnlcrmg  and  eacuping  through  the  circular 
opening  at  the  end. 

Among  the  «alinumda^'found  in  our  bkes^  In  Wales,  the 
North  of  England,  Scotland,  and  Ireland,  are  the  whitc-fiah. 
or  Offe^i^ni-  Some  species  arc  IlVc^be  pieicnl  in  Canada 
and  the  United  State*,  where  the  ova  of  the  C  atbus  have 
been  arti^dally  propagated  witli  great  suocei^. 

The  eggs  of  aonic  fishes,  as  the  American  while-lbh 
{C^t^nus  a/^s\yKhcn  dead  become  of  a  lighter  specific 
gravity  than  wc  the  live  ones.  ITic  reparation  of  tlie  dead 
of  tliese  cunniiaratJvcly  small  c^s  from  the  living  vmvt  a 
source  of  great  diHicutty,  but  has  now  been  overcome 
by  means  of  sclf-pickcrs,  A  regulated  current  of  water 
'  These  £«h  tubtcqucody  died. 
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descends  upon  lite  ova,  auBIdcnt  to  allow  the  dcAd  cg^  to 
pass  off  with  the  o%'er3ow. 

WILMOT'S  IMPROVED  GLASS  INCUBATOR  (plate  11^ 
ii^  l8) — for  the  self-picking,  clcanHfig.  and  hatching  of 
eggs,  ofthcCorcgom and  Fcrcidn^iej^ecies — isacylindricaljar 
made  of  glsss  (or  any  kind  of  metal)  of  an/  size  or  shape; 
a  ntbbcr-pipc,  attached  to  a  tap,  reflated  the  supply* 
convey?  the  waiter  into  a  gl*iss  tnbc,  which  rests  <in  the 
bottom  of  the  jar.  Tlie  water  striking  the  bottom  glances 
equally  round  and  upwards,  passing;  through  the  <^£^3. 
gives  them  a  gentle  motion,  and  carriea  oflT  all  light  and 
impure  eggs  and  sedimentary  matter  through  the  lip  ci 
ovcrftow,  and  1c;ivc:i  the  dound  ef^gs,  from  their  greiiteT 
^jjecific  gr;ivil/,  at  the  btillniti  uf  the  lacuhator.  Tlie 
apparatus  is  very  perfect,  and  lately  ueed  in  Canada  and 
the  Urutcd  States. 

In  the  United  States  SeclEon  exist  several  plans  having 
touch  the  same  purpose  in  view. 

Clark's  Hatching-Jar  (old  stvle),— A  eylindrical 
jar  of  gla<!c,  with  a  netarnm  notched  at  one  side,  and 
provided  with  a  movable  wire  screent  which  Js  open  while 
the  embryo  arc  developing,  to  allow  the  escape  of  dead 
^^s^  but  dost-d  when  i\\^  h:itchinii  begins,  to  prevent  the 
escape  of  the  Ash.  The  water  n  introduced  through  an 
opeoins;  al  the  bottom,  pa:uing  upward  through  the  ^^^  and 
out  at  the  lojt  Fnrmrily  exlcn^jvely  used  f«r  hatching  eggs 
of  the  whiCe-liAh,  Hdght,  \6  Inches  \  diameter,  6  mche^n 

Clark's  Hatching-Jar  (intermediate  form),-— A 
^lindncal  jar  of  gU^s,  with  a  metal  nm,  having  a  spout 
on  one  side  through  which  tl:e  surplus  water  escapes. 
The  water  is  introduced  at  the  bottom,  tbrciugh  a  tin  tube 
with  a  fimncl-sh;ipe<i  opening,  and  pa^^fs  upwafd  through 
the  cgga  on  its  way  to  the  outflow-jpout,  Jlcight, 
\6  inches ;  diameter,  C  i:iclic:i. 
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Extensively  employed  for  hatching  eggs  of  the  whtte-fi»l 
althcH^Comoiia&Ioahdlcblng-sUtion  at  Nortliviilc,  Mich. 

Clark's  HATcmNr^jAK  (NEW  STVLEJ^—Acyliodricaljir 
of  gluSt  with  a  metal  rim^  having  a  ^out  at  one  lidc  Irom 
which  the  siiq^lus  water  rscapes.  The  boltoin  of  the  jar 
18  provided  v;^lh  ametnlcone  corresjKinding  with  the  funnel- 
shaped  end  of  the  supply  tiibe,  which  is  prevented  from 
Gonimg  in  contact  witti  it  by  nic^ns  of  sli^hl  projections 
cm  iU  inner  mrfice    Height*  l8  inches ;  diameter,  t  inches. 

Thiajiir  i.<(now  coming  into  favour  for  hatching  c^gs  of  the 
whttc-fiKh,flnd  iscictca'sivcly  u.tctl-Tt  the  No rlhviilc  hatchery. 

Chase's  KATCHtsc-jAR  <pbtc  11,  t^g.  i4r.«A  cylindrical 
jv  of  titaa»,  with  a  metal  rim  notched  At  one  side  and 
provided  with  a  ^tlre  screen  for  retAinfn^;;  the  fish-  The 
water '[£  introduced  through  a  f;l^«  cube  at  the  bottom 
and  passes  upward  through  the  t^g^  Height.  l6  inches; 
diameter,  6  inches. 

This  jar  is  cxtcnsiveJy  used  for  hatcbini;  «(jgs  of  the 
white-fish.  When  the  embryos  arc  developing,  the  outflow- 
^aXx  remains  open,  and  tlirough  It  any  de:id  t^ggs  vhich  are 
carded  apu-ard  by  the  current  escape,  thus  preventirij^  the 
injuriott*  effects  whtch  arise  from  fungus  and  dead  eggs. 

Mc  Don  ALU's  Y"^***'^'*  Hattiiisc-IIox, — A  wooden 
box,  with  gla«s  end«  and  sloping  istdes;,  for  cg^  Lcogtb, 
13  inches ;  width,  24  inches  ;  depth,  1 5  inches. 

The  sides  of  the  box  slope  toward  tht?  bottom  centre 
untD  they  come  within  an  Inch  of  each  other.  Betow  this 
opening  is  a  spacethfte  or  four  inches  deep  for  the  tntro- 
ductinn  of  water.  Tliiv  upc:iuii^  i^  nc4rly  cIihlvI  by  nteanii 
of  an  Adjustable  square  wooden  t>ar,  one  of  the  angles  of 
which  enters  the  centre  of  the  opening,  the  sides  of  the  bar 
thus  lieing  pi^rsUel  with  thonc  of  the  box.  By  this  means 
the  current  is  diWded  so  diat  the  water  U  deflected  along 
either  tide  of  the  Ijox  toward  the  surface,  c;irr^-ing  the  eggs 
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viih  il  and  causing  them  lo  pass  fn  toward  the  centre  and, 
isM  afrjUD  to  tlie  bottom,  where  they  arc  again  caught  by 
the  current  and  carried  through  the  9Amc  circuit.  The 
notlel  U  pn>Trctrd  by  a  tria.ngiilar  tn^titfh  runDiii^  4crt)!ift 
the  top  centre  from  side  t:>  »^idc  Thii  is  placed  a  little 
below  the  top  of  the  box  so  that  the  water  shall  flow  over 
its  side  and  out  tlirough  the  oiMrTiings.  Tlie  current  Intro- 
duced is  sufhciently  strong  to  carrj-  away  the  dead  eggA 
into  this  trough,  thu?  allowing  them  to  escape  ;  but  »  not 
Kimng  enough  to  carry  away  the  good  eggs,  which,  being 
heavier  than  the  dead  one»,  drop  before  reaching  the  trough. 
Great  care  mu^t  be  t^kcn  to  Ate  that  tlic  flow  of  ^^tcr  \z 
properly  adjusted;  otherwise  rrany  of  the  dead  eg^  may 
be  retained,  or  the  good  ones  may  be  loat* 

Section  op  V*^"^^^^  Hatching  *TRorGH.— A 
fiimptc  irou];rb,  with  Calte  titles  sloping  downward  from 
the  top  towurd  the  centre,  leaving  the  space  of  |  of  an  inch, 
covered  with  wire  cloth,  between  their  lower  edges.  The 
upper  part  of  the  trough  is  iLurroundcd  by  perforated  tin, 
through  which  the  water  pasnca  into  a  slutcc-nay  and  thence 
lo  the  cscapc-pjpcs,  which  occur  at  short  inleivalsv 

The  water  enters  ihc  apartment  between  the  vertical  and 

slofnng  fiidca  with  the  hydrant  prcasurc.  and  is  forced  up 

through  the  opening  acid  out  through  tlic  strainer  at  the  top, 

fThc  cggf,  bcCng  heavy,  tend  to  sink  to  the  bolton:,  where 

they  are  c:kU|*h£  by  the  current  and  carried  upward  itnd 

outward   toward  the  sidci ;  as  the  current  weakens*  they 

^^  pvlailly  drop  b;ick  toward  the  ccnlre,  where  they  are 

^B^ain  caught  and  carried  through  the  lamc  circuit 
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It  is  not  »uq)rwmj»  that  pnnd-fish  in  thii  conntry  are 
generally  deemed  hardly  lit  for  the  table,  becaut^e,  con^c- 
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<iucnt  upon  the  w^nt  of  care  bestowed  on  our  ponds,  t!}c  fi«h 
ohUincd  from  tlirm  have,  as  a  nilc,  a  muddy  or  an  earthy 
flavour.  Were,  however,  attention  paid  to  thb  subject, 
many  fiah-pond^  now  left  to  be  choked  by  mud,  and 
rendered  foul  by  the  accumulation  of  decomposing  leaves 
Bind  dflcaytng  wcedi^  might  be  rendered  clean,  .^^-eet,  and 
capable  of  supplying  a  considcnble  ;Lmount  of  g:ood  and 
eatable  table  fish.  Fi'sli-pondi^  as  h^K  been  jmitilird  cut  by 
almost  every  li^h-culturiKt  from  ancient  to  present  times, 
must  not  be  left  unattended  to ;  they  may  be  allowed  to 
stand  full  two  or  three  years,  but  not  longer,  unless  the 
proprietor  delight:;  in  the  coTit<;mplation  of  starved  fuh : 
the  oflcncr  they  are  dried,  the  better  the  feed  for  the  fish 
vrill  b&  The  best  treatment  for  these  pondfi  in  rotating 
crops  of  vegetables  and  crops  of  fiAh,  for  which  purpose  at 
least  three  ponda  arc  required,  aithou^^h  more  arc  undoubt- 
edly advantagcniJt;. 

The  aspect  of  the  ponds,  the  nature  of  the  soil  tn  which 
they  are  ccnstnictcd,  the  character  and  amount  of  the  water 
which  supplies  ilicm,  art  allfactors  lobe  taken  irrto  account, 
and  upon  which  success  or  failure  frequently  depends. 
Hard  clays  and  gravels  are  generally  unfavourable,  while  a 
miirly  soil  in  nioHily  lo  be  prdi^ncd.  Near  the  middle  of 
the  pond  a  deep  spot  should  be  constructed  into  which  the 
fish  can  retreat  if  neceuar^*.  They  should  not  be  too  dcep^ 
36  shallows  arc  ncccw^iiry  for  the  fry,  which  arc  rarely  seen 
in  deep  water,  which  latter  is  colder  than  shallows  and 
consequent!)'  la  frequented  by  fewer  insects,  irrespective  of 
which,  rnid  <\t>c.\  not  favuiir  ^mwth  in  thc^c  (\s\\.  Most 
formfl  of  trees  in  thdr  immediate  vicinity  are  detrimental, 
because  leaves  fidllng  into  the  water,  occasion  the  formation 
of  a  blacV  mud  and  the  escape  of  foetid  gases,  which 
appear    to  be  espedatly  deletcrioiia  In  winter,  when  ice 
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\  suri^c^,  R:ink  vqgi^tatioii  along  the  baaki  i» 
injurious  althougli  some  wccda  in  the  water  an: 
to  ailbnl  shelter  Tor  ova  and  Jish,  a5  well  a^  clc^ir 
tcr*  lo  M/inc  poDtls  f.icilitics  m^y  ndi^ariageously  bo 
WfbrdMl  to  cattle  to  come  ard  drinic,  as  well  as  :itand  in  the 
water,  tbuA  augmenting  the  food  of  the  fish  :  but  Lhe  vicinity 
of  rookeries  has  been  deemed  to  be  dclcicrluui.  Care 
ould  be  taken  that  surface-water  from  the  neighbouring 
nd  cannot  obtun  access,  and  if  necessary  achannel  should 
\k  cut  to  keep  it  away. 

There  are  many  modes  tn  which  ^-ponds  may  be 
Constructc>d,  but  an  invariable  rule  should,  if  possible,  be 
niadc,  that  nir;m-s  iihould  be  present  by  which,  when  deslted, 
ihey  may  be  readily  run  dry,  and  tlie  same  depth  should 
be  maintained  summer  and  winter.  Along  tlie  centre  of 
Ihc  pood,  from  wlK-tt-  the  water  enters  tt)  its  <Jul!ct,  two  or 
deep  channcb  should  be  cut,  and  about  the  middle  of 
the  pond  is  a  deep  spot  termed  tlic  kettle,  two  feet  deeper 
than  the  pond  ;  whilt.-  near  tbr  outlet  is  another  spot  one 
foot  deeper  than  the  real  of  the  pond.  The  inflow  of  water 
sitould  never  be  direct  from  a  brook,  but  conducted  ia 
one  side;  the  nluicesituftted  there  ^hculd  be  sufficiently 
g  to  render  overflowing  impossible,  while  a  grating 
ibould  exi.^il  to  keep  out  strange  fish.  The  outlet  nuy  1>e 
aude  cf  masonry  or  pipes,  and  also  be  guarded  by  a  grating 
retain  the  fUh.  Spawning  ponds  of  a  small  siae  have  been 
und  m  carp  cultivation  to  answer  better  tlian  Ui^er  une?E. 
he  stream  of  water  should  be  able  to  be  cut  off  when 
ired  from  any  cf  the  ponds ;  while,  if  a  succession  of 
d^  exist  ^h  of  various  st£es  can  be  kept  by  them- 
Ives  arid  suitably  fed  and  fattened  for  culinary  purposes. 
',  says  Roger  North  (I7'3)t  there  be  only  two  ponds,  the 
St  should  be  dried  in  Oclubcr,  by  drawing  the  sliiict^  and 
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as  the  water  gradually  subaiJc^,  the  fi^h  :^liouId  be  Ukcn  b/ 
d<*grces  -  but  be  rccommcmdA  th:tt  the  mud  Khciuld  not  be 
reiDoved,  for  fc:u'  of  injuring  the  bank^»  but  ^vould  rather 
plant  a  crop  uf  unlets  m  thr  mud,  or  o.its  will  grow  veil 
there.  When  dry,  hi;  propojied  that  it  should  be  kept  to  all 
the  summer,  and  a  profit  m^dc  cut  of  the  soil  b/  ploughing 
or  rccdintc-  Pondb  may  be  purified  (if  not  very  fouI)»  and 
the  weeds  killed,  by  beinfj  allowed  to  remain  ^ry  for  3i  few 
month!!.  The  following  Michnclmas,  or  a  little  sooner,  they 
should  be  filled  ag^in,  and,  ^%hcn  nearly  full,  stocked. 

An  intercsCini;  paper  upon  pond  cultivation  in  Prussia,  by 
Hcrr  Ebcn  Bandittcn.  exi-"iis  In  the  Datts<hc  Fisih^ti-ZH- 
tvng,  v.,  No,  6,  FebfUiiry  ^tli,  iSte  He  bud  x  meadow  ten 
acres  in  extent  in  a  very  favourable  and  sheltered  posiEion, 
which  was  alternately  employed  as  a  pond  for  rearing  fi^ 
and  for  agrieuhur^l  purposes.  In  August  i8f^i,  when  the 
second  crop  of  ffriss  was  just  ready  for  cutting,  a  flood 
covered  it  to  the  depth  of  five  feet.  In  previous  yeara  be 
bad  employed  it  ax  a  np;iwning  pond,  nDW  lie  divided  to 
u«e  it  for  raiding  and  fattening  carp.  Knowing  the  quantity 
of  food  It  contained,  he  stocked  it  in  the  spring  with  about 
h\^  buridri'd  carp^  weighing  on  an  average  lib. to  i^lbs^eacb, 
four  hundred  ide*  {Cyprirtus  or/us)  of  diflerent'sixiesi,  a  few 
ccl«,  and  duck»  in  the  proportion  of  one  to  each  carp^  He 
succeeded  very  well,  300  ducks,  too  geese,  and  3  swans, 
making  thi^  pond  their  residence  for  tlie  summer.  He 
expected  and  found  bi?t  expect,-ition!i  fully  rc^i'^cd,  that 
t&Ut  aquatic  birds  would  furnish  a  good  deal  of  other  food 
for  tbc  carpL  Frc^  at  6rst  abounded,  but  the  ducks 
cleared  them  olt  About  the  bcsiitning  of  October  i8&t. 
be  had  about  50/>oo  very  fine  young  carp,  100  of  them 
weighing  about  2\  lbs., ;  of  ides  he  had  only  about  tea 
The  old  carp  had  increased  in  ii;rc  from  100  to  i  %o  per  cent. 
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^  Idea  not  quite  so  much.     Prog  5j)Awn  wtir  found  to  be 
200d  food  for  duclcfi,  ^nd  thuK  incrc^^i^ed  the  fishes'  food. 

TIiG  number  and  forts  of  6^b  suiublc  for  stocking  ponda 
i]tf|ieiiJs  upon  in^ny  circLmstancc^,  especially  a^  to  t}ic 
amount  of  food  which  Is  present,  whether  the  water  is  from 
a  stream  cr  spnn£3.  and  mao/  other  conditioDS.  Bocciufl 
rccocKncntlcd  the  followiiijf  proportion:!  of  fi.nh  aa  suit- 
able for  stocking  an  :icre  of  water;  300  brood  c^q^  30 
brood  tench,  so  brood  pike>  North  cautions  the  fiah- 
cuIluriHt  ^din«t  o^'cr'Stocking,  observing  th<i1  wbcti  this  la 
doue  the  ftsh  deteriorate.  Also  that  after  the  first  /car 
their  numbers  should  be  dimimshcd,  bcciiusc  the  food  will 
be  leM.  It  b  well  when  drying  a  (3ond  to  examine  whether 
thtf  contained  fish  arc  well-fed  or  lean,  and  accordingly 
judge  whether  the  water  has  been  under-stocked  or  over^ 
stocked. 
.  One  of  the  first  accounts  of  the  mode  of  hatching  coarw 
^h,  a«  perch,  pike,  ro^ich,  bream,  idc,  and  aspjus,  ia  by 
C  F.  Lund,  iji  the  transaclions  of  the  Academy  of  Science 
of  Sweden  in  1761 ;  it  Is  entitled  •  Flake  plantering.'  The 
pnndplc  is  a  box  placed  in  shallow  water  near  the  biink 
of  a  river,  where  the  W2ti^  docs  not  flow  over:  its  inaidic 
U  charred  by  fire  and  T^cn  lined  with  bushes,  while 
its  aides  are  perforated  in  order  to  permit  free  access  of 
water  (see  plate  L  fi^  5).  Here  the  p;LTent  fi^h  are  ctin- 
jincd,  and  when  the  eggs  have  been  de|XJ«ited  the  old  liKh 
arc  usu<Llly  c^tcn  by  the  peaiant^  who  arc  not  particular 
aa  to  die  taste  or  (|u<itlty  of  their  food,  Thfs  process  of 
fiuwning  and  hatching  coarse  lifh  which  breed  in  summer 
has  been  improved  upon  by  Mr  Oldham  Chambcm,  who 
has  injule  the  aklei  muvable.  £0  tliat  tJiey,  with  the  l>u!«hcr$ 
and  adherent  cva,  can  be  transported  in  carrying-box c«  to 
dc:^ircd  lo^ilitics 
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The  fish-culturist  who  has  <lcdJcd  upon  rai%ing  fcx)d 
11she«  in  a  pond  has  first  ro  investigate  what  TndigenDus  or 
fore'i£;n  forms  are  best  suited  for  his  purpose?  In  the 
following  brief  summary  the  salmomd^  and  anadromoua 
fish  are  excluded,  as  they  form  ;l  scpafatc  subject  for 
inquiry. 

The  perch  {Perca  //utiait'lis)  is  a  vrcll-kfiowo  gregarious 
fre^*warer  form  w!ilch  inh;ibits  \akc%,  ponds,  canals,  and 
Hvers,  more  e:specia]Iy  frequenting  deep  boles  or  where 
there  is  a  gentle  currcat,  preferring  the  sides  to  the  more 
rapid  parts  of  ^trramsn  Occasionally  Jc  will  descend  to  salt 
water  and  when  found  in  audi  localities,  or  where  it  Js 
brackbh,  tt  is  highly  esteemed ;  on  the  contrary,  in  muddy 
ponds  it  loves  its  favour.  It  is  generally  held  in  good 
repute  as  a  table  fish.  Being  very  fond  of  fish  fry  it  is  not 
ui  advU^LIcfortn  tn  salmon  or  trout  vatcis.  At  lis  third 
ytkTf  and  when  about  6  inches  In  length,  it  eommences 
^poL^ninfTk  depoMtin^  from  2o/)00  to  2S,000  ova.  It  docs 
not  often  exceed  3  Ib?^  in  wcighL 

In  the  United  States  5ectio4i  la  shown  an  apparatus; 
Macdonald  Egg  Rt-RL  (pUte  IV,  h^.  22)  for  dealing  with 
xidhc^ive  eggs,  the  muct-S  on  which  hardens  under  water 
The  cgga  ere  taken  upon  eotton  yam,  which  is  drawn  up 
through  a  funnel  into  which  the  milt  and  eggs  had  bcm 
squeezed  from  the  spawning  fifth.  The  thread  covcfcd 
with  Adhering  e^s  i»  rolled  upon  a  wooden  rcet  and 
sent  in  damp  cloths  lo  itn  di:!!itination.  On  anival  the 
cotton  cord  it  cut  into  lengths  of  10  or  13  indtdc  uid 
flU^pendcd  in  gla:»s  hatching- jars. 

The  burbot,  or  eel'pout  {L4^ii  vulgaru),  prefers  clear  and 
ftilL  tivcrs  ind  lakes,  at  the  bottom  or  sides  of  which  it 
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lurks  in  holes  or  crcviocs  among  \hc  stunt:?^,  or  even  akullc^ 
in  rat-holcfi  or  cavities  under  boi^ks.  In  stews  it  fattens 
well,  a»  it  wiU  cat  lUmcst  any  anim;Ll  substance.  It  ti^  Lon^ 
been  cstcetccd  a  great  luxury ;  its  ^c^h  is  white  and 
delicate,  but  its  liver  U  it«  most  delicious  mcrscL  It  U 
fouikd  b  the  county  of  Durham  \  :ilso  in  sluggish  Yorkshire 
rircrs,  in  Norfolk*  ^  the  Trent  and  its  aHIucrts  in  NoUing* 
haouhire  and  Staffordshire;  in  the  great  east  fen  of  Lin- 
coiiuhire,  and  aJso  in  Csnibrid^^etihire.  It  breeds  from 
December  to  M;irch,  depositing  at  Jc45t  izS^ooo  eggs.  It 
appears  to  be  ^iecreaimg.  It  Ie  usually  found  up  to 
3  lbs.  or  5  lb&  weight  io  this  countryr  but  occasionally 
Ur^r. 

The  piTce  or  jack  {Esex  iucius),  is  a  rtrong,  active,  and 
voraciotiB  fisli,  coiuuming  its  smaller  ndghbours.  preferring 
srtiJl  and  placid  waters  where  ivccds  abound,  and  among 
which  it  will  lurk.  When  emboldened  by  hunger  nothing 
comes  amiss,  and  it  has  been  suggested  that  ir  lakes  where 
trout  arc  nttmcTotit  ;ind  <if  itmall  ae/c  it  m^y  be  a  good  plan 
to  introduce  a  few  male  pike  to  keep  down  the  numbers, 
ajid  thus  proportion  them  more  to  the  amount  of  food. 
The  same  plan  has  likewise^  been  employed  among  coarse 
fish*  Of  its  value  as  food  opinion:;  ditfer,  but  the  river 
arc  superior  to  the  pond  ones.  It  has  been  observed  tliat 
boQec^  U  Is  insipid  ;  stewed  with  sjmccs  and  a  bottle  of  good 
dd  cruBted  port,  it  becomes  passable ;  stuffed  and  baked.  It 
is  perhaps  a  tritlc  better;  piloted,  it  is  almost  nice.  In 
some  trotit  riwrs  it  appears  to  have  entirely  destro>'ed 
the  native  races.  In  carp  ponds  it  is  said  to  prevent  the 
Cyprinidc  from  bcconung  lax/  by  eha;«ing  them  about 
Breeding  \t\  March  and  April,  it  deposits  from  700^000  at 
z8  Ibo.  to  393.330  Qg^. 

Carp  {Cjfpriaus  tarpw). — Har<ly  and  tenacious  of  life, 
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vtasy  tn  a  state  or  nMurc.  but  readily  tamed,  it  is  mosr 
Trcqucntly  found  in  [><>nds  canals,  sluggish  pieces  of  wutcr 
or  dow-flowiog  rivcr«.  Its  flavour  is  rjpequtfdtly  mnddy, 
to  obviate  ^hich  it  ta  found  adviaable  to  rctAin  it  for  some 
weeks  m  a  Atcw,  thrcti^  which  a  ftui>j)1y  of  water  fl<»W9. 
It  can  be  C0Dve>'ed  EoQg  difUncet  in  wdl-boat^  through 
which  water  u  allowed  to  px-^^i ;  and  experiments  m&dc  at 
America  show  that  it  can  be  traiiAporlcd  in  railway  vam 
when  only  cuflficicnt  water  is  cent  that  wiU  cover  its  bode, 
flfld  it  hJ5  thus  been  carried  for  nearly  four  days  without 
ill-eUccts.  It  is  ±upi>o^d  to  commence  brcrding  at  three 
yc2i^  old.  In  Jbtay  or  June,  according  to  the  character  oi 
the  season  ;  the  e^^  develop  quickly,  the  eyes  bcconiing 
visible  OS  early  as  the  ffth  m  »ixib  cUy,  ^nd  on  the 
twelfth  or  »xteenih  the  young  hatches.  Carp  of  about 
4  or  5  Ibv  biivL'  frt^m  ^oo^ooo  to  jco/JOO  cj^r*.  Thi*  iwh  is 
largely  cultivated  for  food  in  ^ome  countries,  while  io  Tiris. 
ia  »pitc  of  an  abundant  supply  of  marioc  and  fresh  water 
fomtf^  it,  with  Ihc  c3cc<-p!inn  of  K-ilmon  and  trout,  is  con* 
sidered  the  most  desirable  form.  In  tliis  country  tlic  best 
arc  from  rivers,  next  such  as  come  from  large  lakes,  and 
the  mof(t  inferior  from  muddy  i^onds.  li  mostly  sub-iUtv  on 
vcg^ble  food,  but  aUo  on  wornia  and  larv»  of  water 
insects  which  it  turns  up  from  tlic  mud  with  Its  head  ;  also 
refuse  from  xlai^hler-hotiNCH  und  rciervoiri;.  ft  may  be 
considered  as  in  M:a.^on  from  October  until  ApriL  To 
iotprovc  their  flavour  Mr.  Tull  castrated  them,  as  he  asacrtcd, 
with  exocUent  results.  Il  Is  lound  tip  to  twenty  poundt' 
weight  in  this  country.  In  tmployin;;  carp  as  food  fishes 
great  care  is  very  desirable  in  selecting  the  race  wliidi  is 
g<^ng  to  be  imported  ;  tn  Germany  and  chewhcre.  there  are 
throe  varieties  which  arc  culUvatcd— the  cO[nmon  carp,  the 
inirTor  carp,  and  the  leather  CArp.     Of  tiie^e  tlirec  racct  the 
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ntfrror  carp  i*  consiiicrcti  ihc  Mipenor,  being  Ihc  most  harJy 
form,  and  bcaTing  up  bctt  .igsin*t  injuries.  Some  fish- 
cuUvirist?  make  a  spcdality  of  rnisin^  forms  possessing:  very 
few  sc4ka  ;  aomctimca  thc£C  aic  fcslrictci^  to  a  i»tnt:1c  ruw 
along  the  lateral  lin«,  or  a  strip  aloi^fj  ihc  back.  Cnictan 
carp  {C^trassius  v*f/garis)  will  cro^  with  Ms  form,  the  pro* 
geny  being  Aliiunt  wotthle^K  for  the  table.  The  crucian 
and  gold  carp  should  not  t>e  permitted  in  the  «amc  po<)d£ 
as  the  common  carp 

Caip  rctiuiie  a  hatching-pond*  which  should  not  exceed 

to  ottC  and  a  half  feet  in  depth  or  lesa  In  parts,  and 
having  wccde  in  it  on  wliidi  tlic  cg^  arc  deposited. 
Secondly,  a  brce dint; -pond  about  the  same  dcptli ;  and 
thirdly,  a  culture  or  regular  carp  pond.  Should  cuffi* 
cicnt  food  not  be  naturally  present,  the  fxth  mit^  be  fed, 
but  never  in  the  same  spot,  as  tJicy  become  languid  aiid 
laxy;  the  flesh  of  a  carp  that  dace  not  take  exercise  3s 
rarely  fi^ni.  They  should  have  a  little  food  at  a  time — early 
in  ihe  mnming  and  hile  nt  ni^hl,  or  in  very  warm  weather 
only  tn  the  evening.  Pond  carp,  observe*  Hes^el.arcacctie- 
tomcd  to  oUiCT  food  than  river  caqx  I'he  former  confine 
thnii'iflvcs  to  woTii^s  larv*  and  pTanlu.  while  those  living 
in  streams  find  all  sort^  of  anLtnal  and  vegecable  refuiie : 
these  latter  can  al^  stand  a  f:reater  amount  of  food,  a.t  the 
current  materiAlly  Inrtinn;  them  to  take  mnrc  exercise,  Ihus 
incrtasingthdr  appetite;  while  when  feeding  on  unwhole- 
some or  apotlt  food,  or  food  left  to  itpoil  clue  to  not  being 
eaten,  will  pruducedine^iw.  An  old  rule  w;ih  to  ffe<!  carp  in 
spowning-pond-i  both  before  nnd  during  spawning,  in  order 
to  prevent  thar  hunting  for   food  and   coR^um[ng  their 

egg&    After  spawning,  the  adulci  shouM  be  removed 
00  Runy  young  h^h  should  not  be  Icii  in  one  pond,  but 
in  cold  coimtiics  they  may  remain  two  ALiiumcr& 
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In  the  United  StaUa  Section  ^ire  two  plaru  for'tr3ni»- 
porting  carp,  the  first  one  used  being  tcnned  a — 

Carp  Transportation  Can.— This  is  a  cyllndrfcal 
tin  can,  encased  in  wood,  wiih  the  top  eliglitly  contmctfid 
to  prevent  apljuhing. 

Diuitietcr,  loinchesi  height,  13^  inches;  capacity.figatlcMigL 

This  can  holds  ten  three-inch  caqi.  It  was  formerly 
extensively  used  in  the  transporUtion  of  this  spccica,  but 
it  ia  now  seldom  emplo^'ed,  ^s  small  pails  are  found  more 
convenient,  le^  e^cpen^ve,  and  equally  sati&factory. 

Carp  Transportation  Crate.— A  wooden  cratc»  pro- 
vided with  liixtccn  twoKjiiart  tin  jwils,  arranged  in  two  ticn(» 
separated  by  a  wooden  partition. 

Length,  52  inches  ;  width,  tS  inches ;  depth,  r^  inchest, 

This  crate  has  now  almost  whcilly -tupertccicd  the  more 
cumhcrsomc  and  expensive  caa«,  In  shippini*  cans  in- 
tcnderd  for  diiTcrcot  persons  in  the  simc  section  and  placed 
together  In  the  same  crate,  each  Is  provided  wiUi  a  tag 
bearing  the  name  of  the  eontti^ee.  On  ttc  arrival  at  the 
pro|?cr  rai1r«)ad  centre,  the  crate  U  opened  by  the  employes 
of  the  express  company,  and  the  can£  reshlppcd  to  the 
parties  for  whom  they  are  intended. 

The  gudgetin  (Ga&j'/r  ^Hvutti/ix)  h  a  small  grrgarfoufi 
river  ftsh,  selecting  places  where  the  current  U  not  litron^ 
and  the  boUom  sandy  or  gravelly,  seeking  the  shallows 
during  the  wann  months  but  returning  to  deeper  water 
in  the  winter.  It  will  niccced  in  some  ponds,  whether 
muddy  or  clear,  and  has  been  even  observed  to  breed 
there^  although  the  bottom  was  clayey*.  It  breeds  from 
April  until  June,  depositing  its  eggs  in  shallow^  where  they 
hatch  in  about  a  montlt  Those  from  nvcr»  arc  a  very 
delicate  fbh,  and  are  often  termed  the  "  river  smelt"  Tliey 
form  (ood  food  for  other  fishes. 
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Tlic  roach  {Lcucuttts  mtitus)  U  a  p^arious  fredi-in'jttCT 
fish,  prcfcrfuig  dear  <ind  still  watcnt,  found  feeding  ftt 
nlghc  on  Uie  shallows,  but  retiring  to  ttir  deeper  parts 
dunnc  the  daytime.  It  is  in  little  estimation  for  the  table, 
but  um/uI  a»  food  for  other  fishes.  It  breeds  m  May  and 
June: 

The  chttb  {CfHcisats  afkaJus)  is  found  in  rivers,  where  it 
frequents  Jocaliticif  ov^rhu;ig  by  bank»  <ind  trees,  the  eddie« 
of  wicirs  or  bridges  about  mills  antl  in  other  suitable  plac«. 
It  is  a  coai^e,  bony  ftsh,  fipawning  in  April  and  May, 

Tlie  dACC  (LatHutts  vu^ris)  is  another  grc^ariouA 
river  fiih,  not  much  Mtccmcd  for  the  table,  but  which  form* 
vnciu]  food  to  its  better  claj^  of  neighbours,  while  its  bright 
silvery  sides  render  it  very  suitable  a^  bait  for  pike.  It 
spamns  in  J^mc,  and  one  t»f  28  ounces  contained  480^80 

The  rudd  {Lsuciuas  ^fhn>pfuhaimus)  is  a  gregarious 
fish  found  tn  many  nvirrs,  cAn^h,  lakes  and  pondn.  It 
tt  not  much  esteemed  for  the  table,  but  some  anglers  prefer 
It  to  djicc  9»  a  bait,  when  trolling  for  (Jike,  as  k  b  Ukore 
tenadotu  of  life.     It  bre^^  In  April  and  May. 

The  minnow  {Lfucisats  phaxtHus).  During;  the  summer 
this  pretty  liulc  fUh  \a  found  in  liugc  shoals  ncM-  the 
mrfocc,  but  mortf  or  lets  conct^als  itself  during  the  eold 
moothSk  while  it  prefers  clear  and  rapid  water.  It  spawns 
in  June,  ai»d  the  young  arc  hatched  about  the  sixth 
day. 

The  tench  [Titua  vt^/garu)  inhabits  luhei  and  ponds,  be- 
coming more  of  1es9  donnant  during  the  winter  nionth&  It 
Is  vcfy  tenacious  of  lif^e,  and  some  esteem  it  as  good  food. 
Jt  breeds  in  June,  and  upnArd.^  cf  250^000  ova  have  been 
taken  from  one  fish.  A  golden  vai  icty  has  he«;n  introduced 
in  this  country  and  cxtcn^iveLv  o^^pagated;  but  as  food 
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it  is  Infenor,  while  it  is   more  readily  perceived  by 
cDcmics. 

The  brenin,  or  carp  bream  {Abrtimis  ^ranra)  U  ai  gre- 
garious fiih  found  in  rivers^  caiulft,  lakcft,  and  pood«, 
thnving  best  in  large  piceca  of  wfttcr,  in  quiet  rivers,  and 
sometimes  m  niomtous  sboiiiH,  ;i.<  tri  tht?  Norfolk  broods 
or  Irish  lakes.  It  spawns  in  May.  Although  by  some 
it  b  said  to  be  good  for  eating,  others  reject  it  as  bony, 
Dtuddy^  insipid,  and  only  lit  for  pike  and  other  prcdaccotu 
fishes, 

llie  white  breata  silver  bteam,  or  brcamflat  {Abrwtiis 
^U£ii\  lias  much  the  same  habits  a5  the  b<!t,  than  n-hich 
tt  18,  if  anything,  considered  as  ^tiU  more  inferior,  but 
H^ood  as  food  for  pike. 

The  loach  {X^mtufui/us  &arbafiita%^th\%  little  fish  la 
found  in  rivers  and  brooks,  vriien,  if  disturbed,  it  daild  vwvf 
or  atira  up  the  mud  for  concealment  It  generally  hides 
ttsoelf  under  vtonett  or  other  objects,  and  is  mo*n]y  ooctEirral 
in  its;  habits  It  breeds  in  March  and  April.  It  is  a  very 
good  bail  for  trout,  perch,  pike,  and  eels. 

The  eel  (An^ifla  vuigaris). — The  common  eel,  almost 
cosmopolitan  hi  its  distribution  and  a  eatadromon*  form, 
desccndi  to  the  »ca  to  dcpo^^^it  its  numerous  ova^  white  it 
iii)i4bit-H  ;iI1  |iiccc?(  i}f  frr^h  waicr  to  which  it  can  cihtatn  ac- 
cess, thriving  better  in  river*  having  muddy  bottoms  than 
id  those  which  arc  gravelly  ;  mi^ratln^  twice  a  year — in 
the  autumn  to  the  sea  for  breeding  puqjose*  ;  in  the  com- 
mencement  of  summer  frooi  the  sea,  the  latter  bcln^ 
almost  dittrdy  confined  to  sm-nll  fry,  termed  elvers  tn 
«ome  locultlieN.  Tn  the  winter  eels  conceal  tlit'n^yelves  in 
the  mud.  They  are  very  de^tr\ictive  to  the  «|3awn  of  other 
fishes,  consequently  arc  net  always  advi^blc  in  fi^li-ponds, 
tloiland  supjilici;  at  the  tcoal,  half  the  amount  of  ci:h  con< 
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jiumed  in  tith  country,  derh/ii^  En  exchange  a  con<ddcrablc: 
incooic ;  while  wc,  wto  find  our  local  jiupply  insufficient,  do 
not  take  ^tcps  to  prohibit  tbc  5a]c  of  elvers  or  young  ccLs, 
which  are  captured  m  qiiantitiirs  and  prcsswl  itit«  wlul  iiro 
called  dvcr  cakes,  1408  fish  going  to  l  lb.  weight  Thcfie 
elvcr»  ascc^nd  some  of  our  riven  (&3  the  Severn)  in 
niil1k>ii»,  anc!  would  prove  very  remunerative  If  reared  in 
sitftabic  localities,  beside*  obviatin)^  the  present  necessity 
of  eels  being  imported  from  abroad 
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Some  fish  cultunxt^  advocate  tlic  introduction  into  this 
country  of  foreijjn  forms  of  ^nh,  either  from  the  continent 
of  Europe  or  more  distant  climes.  Such  a  proccedui^  may 
be  beneficial  or  may  be  entirely  the  r^rverae.  The  (irst 
COD6Jd«ratioii  should  be,  if  tbc  stranger  is  a  lar^e  consumer 
of  vegetabka  or  flesh,  and  whetlicr  sufHcicnt  exUu  for  bis 
cofiswnplion  i*Jwrt'  It  i4  proposed  lo  acclimaltsc  him, 
Anadromous  fonnSt  as  the  salmon  or  shad  for  instance,  a9 
a  general  mlc  merely  enter  our  rivers  just  ptior  Xu 
spawning  ttme,  a  period  when  they  ri^qairc  but  liltic  food, 
and  con^quentty,  until  sp.iwnirtg  is  over,  do  not  need  any 
very  Large  amount  of  sustenance.  Carnivorous  forms,  a.^ 
pflce,  may  be  useful  lo  diminish  too  large  a  number  of 
eoarse  6^  in  a  river  where  they  are  in  excess  of  its  capa- 
biltdes  for  supplying  them  with  food ;  but  when  the  n  ished- 
Jbr  dtmiiiutiuD  his  occuned,  they  still  continue  their 
depredation^^  and  may  deple;te  the  tisheric>^  to  too  gte^Lt  an 
extent  AtlcmpU  were  made,  which  were  fortunately  un- 
Silocci^<fii1,  to  intmducr  the  Si/urjis  ^tmiis  itito  our  riven,  a 
fufe  with  an  insatiable  appetite,  and  when  hirgc,  of  but  tittle 
vnluci  except  fcr  the  oil  which  can  be  obtained  from  ix^  and 
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whldi  Profi?s5f»r  Rudolph  Hessel  tle^crihrd  as  Tiaving  bahit^ 
simlhr  to  the  carp.  l5'in(^  on  mudbanlcs,  or  fccdia^>plac«s  of 
this  fbh,  becoming  its  moat  dan^cioua  enemy  and  insatiable 
destroyer. 


ARTinCTAL  IlATCHrNG  OF  MARINE   FiSHEi 

The  principle  acted  upon  in  some  freshwater  ^sherici  of 
supplying  undue  depletion  by  actiiicial  batching  of  fish  has 
likewise  been  attempted  in  the  Unittrd  States  with  rccpcct 
to  sea  fisheries.  It  Itt  carried  cut  there  by  Government 
Commiuioncra,  viu^o.  unwilling  to  regulate  the  modes  cf 
capture,  but  observing  the  rxridmt  impoverishment  of  the 
Bsheries.  plainly  perceive  the  inutility  of  expcctlaj:  the 
fishermen  to  :it<jck  public  water)  at  tbcir  own  expcn%c>  and 
where  everyone  might  Indiscriminately  ca|:itu re  the  pmduee. 
Here  we  go  on  a  much  simpler  plan  ;  i^orc  the  compl.iints 
of  the  fishermen  that  the  inshore  fi^^hcrics  are  being 
d^plcted^  a*iscrt  they  are  fgnnrsnt  nf  what  thry  arc  com- 
plaimn;;  about,  be  incredulous  of  the  statements  of  success 
from  other  counlric!^  profcM  to  believe  that  tlic  excc«:itvc 
rise  in  ihe  ccwt  of  fre*h  fish  i-s  due  to  some  trick  of  the  ftiH- 
MUing  trade,  and  calmly  await  the  time  when  our  flat-IUh 
fisheries  have  followed  thotsc  of  our  oy^iten,  leaving  un- 
touched  the  fjiic^ticm  of  why  tt  i^  tiiat  now  at  \r:PviX  tno  or 
three  timc«  the  amount  of  netting,  number  of  men,  and 
of  tonnage  of  boatsarcncce^vary  to  obtain  a  ?iimilar  amount 
of  fi^  to  what  was  taken  at  the  commencement  of  this 
cctitury. 

The  flr5t  spcdca  which  the  United  States  Fish  Com* 
mbsioncTK  attempted  to  proi>agate  on  a  lar^  scale  wov  an 
anadromoufi  «had,  Ahsa  sapidUsima  (a  f^enus  of  i^-hich  wc 
poascsa  species  in  this  country},  which  up  to  1S77  had  bcca 
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chiefly  artificiAlly  carried  on  in  floatifig^  boxes,  connected  in 
&  gang  by  cofds,  tb<r  fnrrmost  being  hdd  In  FtFi  place  by  an 
anchor.    It  was  foiuid  that  during  strong  currents  there  wa« 
hofiicicnt  movement  for  the  t^S^\  but  when  the  tMc  was 
«1»:k  tbeyrcsted  in  masses  at  thtf  buttcin  of  the  bci:£c«,  and 
in  consc<|uence  suflTercd  gnatly,  being  wry  liable  to  fungus, 
especially  when  the  tcmpcf4ture  was  high,  unless  shaken 
up  by  the  hand ;  while  during  .-rtdftn**  or  floorU  they  were 
not   tnrrequcntly  iip«ct   or  carried  away.      In   1S77  Mr 
Fcrgtisow   invented   hia   Plunginc-UUCKKT   (plate    III. 
'iS^  tf>  |Q«  whlcEi  apparatus  had  a  gn-at  &u|)ericinty  over 
(lo4itlDg  boxes,  especially  m    hatching    eggs    in    waters 
where   all   currents   were  absent ;  also  because  a  cooler 
atnituru  of    w;it<:r  cimlil    be    rcddily   reached    vben  the 
aoc  W3i£  too  hot  for  the  proper  development  of  tbtf 
fig^s,  &  condition  always  present  when  the  temperature 
rose  above  So".     By  covering  the  tops  of  the  bucket*  with 
caps  of  wire  gauze  they  might  be  »unk  to  the  required 
depth  where  a  coot  vtratum  cxbtcc^  and  that  without  any 
escape  of  the  ov;t.      The  apparalux  m  thns  described  ; 
••It  was  placed  upun  a  laige  sicow,  50  feci  long  and  19  feet 
wide,  and  con.iiat*  of  a  :;hafting  along  the  centre  of  the 
scow,  upon  which  at  intcivals  arc  placed  irregularly  formed 
canu,  which   have  a  long  and  a  short  side.     ThiM  is  ac- 
complished   by  making:    the    outline  of   the    cams    two 
Inicrwcting  cyclmd  curve*,  w?nc-h  |jroduceii  upon  The  lever 
following  it«  cireu inference  a  quick  fall  and   slow  rir^e  at 
the  extreme  end     A  steam-engine  b    the  niotjvc  power 
revolving    the  shafiing  and  cani&     To  the   ends  of  the 
levers  arc  i^uspcnded  cylinder.t  of  sheet  iron»  from  ij  to  2 
feet  in  diameter,  having  a  wirc-cioth  bolloni.  and  within 
these  cylinder*  the  eggs  are  placed     The  ri^e  and  fall  in 
the  water  does  not  exceed  5  inches.     A  slow  revolution 
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of  the  shafb'rg  produccG  all  the  agitation  in  the  water 
essential  to  the  welfare  of  the  eggs,  a  more  rapid  motion 
having  A  tendency  to  draw  the  eggs  hard  against  the  wire* 
eloth.  The  slew  rise  and  quick  fail  of  the  cylinders  also 
saves  the  cgg5  from  this  injury,  a^  the  c6cct  in  to  throw 
the  eggs  high  up  as  llit:  lisicltut  goes  down^  whiles  a^  it 
rises  slowly  up,  ihcy  fall  gently  \o  the  wirc-clotli  bottom." 
Each  bucket  wUl  hold  30/xx>  3had  c^^.  In  many 
locatities  where  this  artificial  shad  propagation  has  been 
earned  on  the  success  has  been  very  great  In  i%6j 
two  million,  and  in  1869  four  million,  were  hatched  in  the 
Ccnncclicut  nver;  and  in  1872  the  largt-st  catrhert  were 
made:  that  hav^  occurred  iJrcc  1 81 1.  In  the  river  Jludson, 
it  was  reported  that  the  take  of  shad  was  the  greatest  that 
had  h<iti\\  seen  for  fifteen  yc^rs  and  the  results  of  Its 
culture  were  beginning  to  be  seen.  In  short,  in  many 
Iccalitio  where  this  artifidal  propa^tion  has  been  carried 
out,  the  incivasc  of  fish  has  been  most  reniarlcalile ;  whili? 
new  colonics  of  them  have  even  t>een  establishcd- 

Wrigut'sSubmerged  Wave-action  Hatcuixg-Box. 
i— (Plate  III,  fig.  19}, — A  cubical  box,  with  a  hinge  cover  of 
wire-eloth,  the  aides  being  of  galvanised  iron ;  the  bottom, 
which  is  of  the  mmc  materia!,  being  provided  with  circular 
opening*  an  inch  in  diameter,  each  covered  with  valves 
opcntrg  upward  Co  admit  water  from  beneath.  Id  tho  in- 
terior cf  the  box,  an  IiKh  above  the  valves,  is  a  wirc-tray 
upon  which  the  eggs  arc  allowed  tn  rest,  and  through 
which  tlie  water  can  readily  pasft.  The  cide^  of  the  box 
arc  prolonged  downward  to  form  an  expanding  rim,  v^hich 
sefvei  to  deflect  the  current  upward  through  the  eggs. 
The  wbobe  Is  suspended  from  a  floaty  and  held  in  poatKH 
by  means  of  a  amall  weii^ht  raAltned  to  the  bottonx 

Lcngt}^  lohicbcft;  width,  10  inche« ;  dcptl^  13  inches. 
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Thb  box  wju  invented  far  hutching  c^a  of  llie  dhad. 
It  K  daimt'd  to  br  Miitililc*  fiT  opcti  strcain-s  where  tlic 
current  is  too  slight  lo  admit  of  the  use  of  oilier  ap* 
paratu5* 

M ACTION ald's  Egg-Transportation  Crate-— A  crate 
oonlaininf;  i3  shallow  trays  or  wooden  rraine*  with  wlrc- 
cloth  bottoms,  incfLtcd  in  oinva^  and  secured  by  frames 
connected  by  Icaihrr  straps. 

Length,  i6  inches ;  height,  15  inches ;  width,  14  inches. 

Tlib  crate  is  used  for  transporting  the  eggs  of  the  ahad 
for  a  distance  of  fifty  to  one  hundred  milcs^'  The  bottoms 
of  the  trays  are  covered  with  wet  cloths,  upon  which  the 
eggs  arc  spread.  Bach  tray  Iiold^  from  mooo  to  15,000 
shad  cggB.  When  filled,  ihcy  arc  incased  in  the  cloth 
cover,  securely  strapped  togctlicr,  and  shipped  by  boat  or  rail 
to  the  hatchery. 

This  appflratu-f  marks  the  beginning  of  the  dry  tran*ipor- 
tation  of  ^id-cgg«,  and  has  been  successfully  used  in  the 
work  of  the  United  States  Fish  CoLnmi^sion  for  the  past  two 
years^ 

FISH  COMMISSION  TRANS PORTATIOK  CaK.— A  cylin- 
drical can  of  block'tin,  the  top  of  which  h  contr.Tctcd>  And 
provided  with  a  cnver  to  prevent  clashing  of  water  while 
in  trfiQfiit 

Height,  24  inches;  diameter,  14  inches;  capacity,  n 
gaOonM. 

This  can  is  more  extensively  used  tlian  any  other  kind  for 
the  transportation  of  young  ,Hhiid,  and  proves  very  fiaUsfaC' 
tory.  The  contraction  of  the  ncclc,  giving  only  a  limited 
free  surface*  prevents  any  violent  agitation  of  the  water. 

Ferguson's  TuANSroRTATiON  Can.— A  cjlinder  of 
:lc-t]n.  with  m<iva1)le  t<ip  fiLtcd  with  a  rubber  rim,  and 
fiLumb^creirs  for  rendering  it  water*tighL 
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24  Indies  high  and  14  incites  m  dUmtftcr.     Citpacityr  IS 

This  can  it*  provided  with  nipple  allachmcnt*.  by  means 
of  which  iicvcTuI  can  be  connected,  so  that  a  current  ol 
water  will  flow  from  one  to  anoihor,  thus  giving  a  ctrculation 
during  transit  This  can  carnca  from  15,0CX»  to  30,000 
diad 

The  ova  of  the  cod  have  been  anilidally  propagated,  as 
tt  was  considered  pa»»ibte  rot  merely  Co  increase  the  supply 
whcEc  it  ;iltc<-idy  existed,  but  also  to  establish  new  fuhcHcs 
in  places  where  the  young  should  be  turned  out     The  best 
results  are  said  to  have  been  obtained  at  Gloucester,  Mass^ 
where  those  released  were  known  to  live,  aa  many  young 
fry  were  observed  playing  round  the  wharves  where  your^ 
cod  had  never  been  previously  seen.      The  cgfis  having 
been  taken  in  a  pan  having  a  little  water  In  the  bottoa\ 
and  the  milt  waj;  at  once  added,  after  whi<h  tvater  was 
slowly  oiEXcd  at  intervals  until  the  pan  was  fvtll.     But  for 
successful  hatching  it  appcdis  necettnary  to  give  a  certaia 
cbaiige  to  the  water,  and  partially  keep  sediment  from  the 
esga.    Vstious  contrivancea  hare  been  invented  In  order 
to  ciuurc  thi»  result;  one  known  as  Chf.ster's  SSHI* 
ROTATiNc;  haichcr  (pble  IV,  fifj,  24)  is  thut  described  >^ 
Thi4  con^i^ts  of  a  tin    cylinder,   18  inches  in  diameter^ 
and  24  inches  deep ;  with  four  rectangular  opening  CAch 
3)  Inches  wide,  extending  from  near  the  bottom  to  wtclttn 
S   inches  of  the  topi     Theve  and   the   bottoin   of  tb« 
cylinder  are  covered  with  wire-cloth,  to  prevent  the  eggs 
from  escaping,  or  the  dirt  from  entering.     On  the  out^nde 
of  the  cylinder,  along  one  side  of  cither  opening,  an 
placed   strips  or  pockets  <d  tin,  at  an   angle  with    the 
ride*  and  extendtng  partially  over  the  openings,  so  that 
the  adjacent  pockcu  face  in  opposite  directions.     As  the 
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cylinder  rotates  on  its  axia,  Ihc  water  h  forced  tr  at  the 
two  opposite  openings  and  out  at  the  others.  IScncatli  the 
wlrc-cloth  bottom  are  four  more  ^tHps  of  tin,  radiating 
from  the  centre^  ^nd  placed  at  such  an  atigle  that  the 
rotation  of  the  cylinder  presses  the  water  against  them  and 
up  thfotigh  the  bottom.  The  whole  is  placed  in  a  trouffh 
nearly  filled  with  constantly-changing  water,  rind  sunk  to 
Mich  31  depth  that  the  water  ncaily  fills  it  Tlic  cy1irif!<-r 
turns  on  a  pivot,  the  power  being  guppllod  from  the  engine 
by  means  of  shaftinf^,  to  a  horizontal  arm  firmly  fixed  to 
ilft  axis,  and  is  Wept  con^timtIy  turning  back  and  forth 
through  an  arc  of  90".  thus  keeping  the  water  changing,  and 
giving  the  eggs  a  tendency  towards  the  lop  centre.  With 
thi^ptoccM  fairly  gix>d  results  have  been  obtained.  The 
tiiDC  required  for  the  dcvclopmen:  of  the  eggs  varied 
greatly,  being  conadcrably  affected  by  the  temperature  of 
the  Mirrounding  water.  Of  tliosc  of  the  cod  talcen  on 
November  13th  the  first  hatched  in  thirteen  dAy%  while  some 
of  thcAC  secured  on  Dcceml>cr  17th  required  fifty-wie  days. 

It  wa*  fnund  that  .spawTLing  fish  could  be  coU:^cted  off 
the  American  coast  with  little  difficulty,  and  brought  to 
tbe  harbour  alive  in  a  common  Avclkd  smack,  and  then 
transferred  to  the  hatchery,  where,  if  neccwary,  they  can 
remain  to  ripen,  and  thti^  hundreds  of  millions  of  e^^  can 
be  secured  in  a  ainj^lc  scaaon.  The  youn^  hatch  well,  and 
appear  hardy  5  and,^i  (ihtiervcd  from  the  ovaries  of  :f  5  good- 
aiaed  cod-fiiihc*,  if  all  the  egge  were  hatched,  would  furnish 
more  fish  in  number  than  arc  captured  in  one  year  by  the 
combJnc-d  fleds  of  cod  fishermen  from  all  the  diflTercnt 
fishing  pons  in  the  United  States  during  the  most 
pro3pcr<»i5  season. 

Wavr  Hatchint^Box.  (PUlcRfig-  r^)— A  rcctsngular 
box,  with  a  wire^otfa  bottom  and  openings  covered  with 
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the  same  material  on  the  «ide&  Just  below  these,  on  the 
outside  of  the  box,  arc  wroodcn  9tnp!i  wbich  serve  9S  flojits 
for  holding  the  box  in  the  pro[H.T  ponilion  in  the  water. 

Length,  ja  inches  ;  width,  17  inches;  depth,  16  inches; 
floAt.  3  mchc5  vide. 

Thi?  boK  U  employed  in  npt-n  strcaitiH  fcrr  iitilbfng 
currents  ciuiied  b/  the  action  of  tlie  wave:;.  The  box,  when 
placed  in  the  WAtcr,  smks  to  such  a  depth  that  the  floats 
which  extend  around  its  exterior  rests  upon  Us  surface. 
The  upper  portions  of  these  floats  make  a  slight  angle  with 
the  3urf;icc,  so  that  each  wave  as  it  comes  in  contact  with 
the  Hihit  runs  up  a  slight  incline,  aiid  aflcr  reaching  the 
b^heftt  point,  passes  down  into  the  box,  thus  giving  a 
const^'tnt  circuUtion,  and  t]ie  bcjt  ponaiblc  motion  to  lloatin^ 
cg^  The  original  forni  of  box  was  stipported  by  hollow 
air^ti^ht  tJn  cylinders,  as  shown  in  pbtc  II,  tig,  ca 

Brackett^s  Hatching-Box,  (Plate  I,  fig.  4.)— A  rect- 
aJigiiUr  box  ofwfiod,  the  frtint  end  of  which  slopes  inw^J 
at  aji  angle  of  45'  for  the  purpose  of  deflcciin,^  the  current. 
The  bottom  is  covered  with  wire-cloth,  and  ilic  water  is 
forced  through  it  by  nic;ui.-i  of  a  tidc-»trip  Attached  to  tts 
fuither  edgc 

LcngtT^  22  inches ;  width,  70  inches :  depth,  13  inches. 

Rrvam's  Fish-hatching  Box  (plate  II,  fi^s^  11  fit  12) 
may  be  employed  in  shallows,  or  In  stormy  and  agitated 
waters.  It  has  itJ  riding  or  brca^tini;  end  inclined  oiid 
supported  ujion  the  hurfaoc  of  the  water  by  floats,  at  right 
aAj;:les  to  the  length  of  the  box. 

Tark^k's  Rotating  Hatcher.— A  windlass  con- 
nected with  A  »)'Stem  of  cng^whceK  which  cr>inmimicate 
motion  to  the  hatching-cylinder  by  means  of  an  endless 
chain.  The  cylinder  is  made  of  perforated  tin  and  wirc- 
ctoth,  to  admit  of  a  free  circulation   of  w^ter     On  the 
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C  suspended  from  the  Etxis,  la  a  small  basket  or  trough 
vrhidi  cnntain^  ihc  p^s.  Diameter  of  hatch! ng-cylinder, 
JO  inches ;  width,  4  inchesn 

The  motJoQ  13  coQimunicatcd  to  the  wmdla^i,  and  thence 
throi^h  the  clocV-work  to  the  hatch  Iiig*e/l[ndcr,  by  means 
or  a  weight  which  Is  auapcndod  from  the  tnd  of  the 
wicdksa  rope.  The  weight  is  rai^d  b>-  mCAns  of  a  crank 
aitaclied  tn  the  winiUxss,  And  the  distance  through  which  it 
is  considerably  sliortened  by  the  use  of  compound 
pulleys. 

Automatic  TRANSPORTATtON  Can. — A  cylindrical 
can  of  copper,  with  contracting  neck  to  prevent  slushing, 
and  ft  movable  covcc  the  centre  of  whicli  contains  a  brass 
pljile  with  tubular  opening?^  throut^h  wliidi  the  water 
Cdten  and  escapes.  Height,  iS  inches;  diameter,  14 
lacho. 

To  the  inner  end  of  the  outflow-pipe  is  attached  a  wire 
frame,  covered  with  cloth,  which  serves  as  a  strainer  to 
prevent  tlic  escape  of  the  fuK  The  outer  end  of  the  other 
tube  cointuuiiLCates  witli  ;i  reservoir  of  water  by  mean-s  of 
rubber  tubing.  When  several  cans  are  fed  by  tlie  same 
rcservx^irthcy^Lre  placed  side  by  side*  and  so  connected  that 
the  water  passes  readily  frnm  one  to  tlic  oilier. 

The  cgffs  of  pollack  {(7^iK//rf>//7f)fr/tt*)  have  been  likewise 
arlifiCLflJIy  treated  in  the  United  Stcitea ;  although  they  float 
ftlnijl^rly  to  tht^sc  of  the  cyd,  lliey  arc  smaller,  and  appear  to 
develop  more  rapidly,  hatching  at  most  in  fiVc  or  six  days 
with  water  of  Ibc  ordinary  temperature.  A  23^  lb  fish  had 
over  4,000.000  eggs;  and  a  13  lb,  2.500,00a 

Haddock's  eggs  were  hatched  in  S  or  9  days  in  a  floating 
box 

Heftfag*s  eggs  adhere  to  any  substance  they  arc  firat 
brought  Into  contact  with.    Consequently  they  should  at 
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once  be  placed  in  the  situation  it  is  proposed  they  shall 
remain  until  hatched.  Up  to  now  the  young  pUccd  in 
artificial  haEcheriea  have  been  found  to  die  af^er  the 
Absorption  of  the  yolk  sac 

In  the  Exhibition  Is  an  apparatus  for  batching  Deef 
Sea  Floating  Eggs  (plate  IV,  figs,  25  &  29),  fnveated  by 
Mr.  Oldham  Chambers  upon  the  same  pnndple  as  the 
"Thorough  "  Vase  for  rearing  trout  fry,  willi  thiscxccption»,| 
that  the  supply  pipes  are  perpendicular  and  perforated 
not  only  at  an  anf^le  of  45  degrees,  but  with  an  upward 
tendciKy,  thu5  assisting  tlic  uva  to  float  during  the  period 
of  Jnciibatlon. 

This  apparatus  is  intended  for  hatcliing  the  ^gs  of  the 
cod 

Mr.  Oldham  Chambers  also  exhibits  an  apparatus  for 
hatching  DEEP  SEA  Adhesivi^  Eccs  (plate  IV,  fig.  27)^ 
sucb  as  the  herring,  consisting  of  dn  oblout;  box  about 
5  feet  In  length,  2  feet  in  width,  and  i  foot  In  depth,  ia 
which  are  placed  screens  covered  with  muslin,  upon  which 
the  ova  arc  deposited,  and  the  sca-watcr  passes  through 
the  box. 


Marine  Vivaaia, 

Amon^  subjects  well  worthy  the  attcntfon  of  fi^h* 
cultuHsts  arc  the  formation  of  vivaria  for  the  reception  of] 
marine  n»he».  ^  that  jt  constant  supply  for  tfie  maiketn 
would  be  available,  even  at  such  periods  when  gale* 
preclude  the  seafiihermcn  from  carrying  on  their  occu- 
pation. These  vivaria  may  be  either  entirely  supplied  with 
salt  water  by  tidal  tnfliieiKT,  df  thry  may  be  laWcs  wherein 
the  lower  portion  consists  of  salt  or  brackish  water  and  the 
upper  of  frcab,  being  even  fed  by  a  jttrcam.  In  order  to  be 
ji  pecuniarj'  succeu  the  necessary  food  ^ould  be  obtain* 
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able  In  the  vfdnity  at  a  dicap  coist,  v;hcthcr  such  be  shell- 
fbh,li5h,  mett  cfbl,  or  manufactured  subj^tnnccs.  Likcwbc, 
if  An  iDsuHicicnt  local  demand  for  fi^h  is  present,  the  oicana 
of  mcxpcnuivc  and  i:a^y  carriage  to  a  suitable  market 
should  exist  Several  such  vivaria  have  been  formed  on  a 
AmaU  acalc  around  the  Uritiah  lalcs,  at  vaiiouA  Limc^  by 
different  LrKlIvitJualSp 

Pamell  drew  attcfition  to  a  salt-water  vivarium  Ibr  finh 
jK^r  North  Quccnsfcrry,  where  a  number  of  miiriJic  fornu 
were  kept  m  a  pond  ;tbo;]t  aoo  fccL  loniJ  jnd  five  fatTinma 
deep,  and  into  which  the  tide  ebbed  and  flowed  twice  daily. 
AUtbc  f:*li  appeared  to  thrive  well,  cfpecUlIy  the  ood,  which 
were  found  to  bi-  liinicr  in  the  Hcsh  and  thicker  acrons  the 
dtoulders  than  those  obtained  in  the  Firth  of  Forth* 
Yarrcll  also  allu<Icd  to  similarly  formed  vivaria  as  existent 
inihcOr)cney^aml  in  Fife  At  Port  Lt^an.in  Wigtortshfre, 
an  excavation  exited  in  the  rock  about  fifty  feet  in 
diameter,  bibilc  at  low  tides  about  eight  feet  of  waiter 
fcnuuned  in  the  basin  and  an  additional  ^\x  ftrt  at  hiv^  tides. 
Here  cod  thrive  and  are  always  available  for  the  table* 
In  thc^e  vivaria  it  is  Dece».tary  to  rcgfularly  feed  the  fish. 

The  Romans  were  accustomed  xq  keep  fi«h  for  the  table 
In  larcc  %-ivaria,  acme  of  which  were  supplied  with  salt, 
other:}  With  ftcah  water  \  the  former,  however,  were  ^o 
expensive  a£  to  be  only  within  the  means  of  the  wc^dthy. 
As  time  went  on,  these  stews  appear  to  have  been  frequently 
kept  by  their  owners  as  a  source  of  profit,  and  various 
tnotiificationi  from  time  to  time  were  introduced,  during  the 
course  of  which  it  seems  to  have  been  ascertained  that 
many  marine  forms  could  be  accustomed  to  a  fre^h-water 
stale  of  existence, 

This  phenomenon  of  marine  fishes  changing  thdr  condition 
cf  life,  so  that  they  become  either  temporary  ur  permanently 
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occupants  of  fresh  water,  haj;  for  centuries  attracted 
Attention  of  the  fish-cult uiist,  but  owing  to  loc^l  ctrciim- 
stances  it  ha^,  perhaps,  been  more  remarked  upon  In  trcpJcal 
than  In  temperate  climes.  But  even  in  this  country  we  sec 
the  an;idn>niciu5  salmon,  ilutdl,  flouiuler,  and  otTier  fnhcs 
ascending  our  rivers  for  breeding  purpoie^:,  and  in  fresh 
water  the  eggs  of  some  Are  hatched,  and  the  ycung  salmon 
resides  in  streams  until  sufficiently  old  to  Adopt  ilfi  [laicnt^ 
mode  of  life.  This  brings  us  to  consider  whether  if  marioe 
forms  enter  fresh  water,  and  their  return  to  the  sea  is  cut 
off,  »iicli  an  accident  is  ncccrss^nly  faliil  In  their  exi^tencc% 
In  the  brackish  water  of  the  Coum  river,  in  Madras,  balf- 
bcaks  {Hcmiramphi)^  mullets  (MugiHda),  and  otlicr  marine 
fishes  are  captured  months  after  the  annual  monaoon  coro- 
munication  with  the  sea  ha£  been  closed.  Such  change* 
aic  graduaUy  effected,  and  do  not  appear  to  lead  to  aay 
structural  modificatitms  in  the  animals  affected,  Tn  short, 
j^ome  m;inne  tishcs  may  enter  pieces  of  water  which,  losiiig 
their  saline  character,  become  brackish  or  even  fresh,  and 
such  changeic  do  not  necessarily  occa-stou  their  death,  C6r 
thc>-  may  thrive  in  such  ^tuations* 

During  the  lest  few  yean  particular  attention  lias  been 
directed  to  a  similar  phenomenon  In  northern  Europe,  but 
on  A  far  wider  scale.  Certain  sea  fislie^  as  the  fcur-homed 
LuU-bcad  {Cctttts  quadricQrnis),  a  marine  sucker  {Lif'OrU 
^ar^ftis\  and  a  variety  of  the  common  herring,  have  been 
found  in  the  northern  portion  of  the  BaJtia  where  that  aea  b 
Ica^t  saline,  while  they  appear  to  be  entirely  ab>ent  from  its 
southern  extremity,  where  their  presence  would  naturally 
be  expected,  had  they  obtained  an  entrance  from  the 
Gennau  Ocean.  The  ex  Ij^tciKc  of  these  fishes  in  4 
comparatively  leaner  and  smaller  condition  in  the  Baltk 
than  is  seen  in  their  Arctic  relatives,  has  been  explained  by 
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m^sbf;  tltat  tbey  ar«  the  remnants  of  a  faitna  tvhfch 
fonncrty  extended  into  the  GUcial  Ocean.  During  the 
later  portion  nf  Ihr  great  Ice  agi^  most  of  FinUnd  and  the 
mi<td]c  of  Sweden  were  submerged^  while  the  Baltic,  u'hich 
wa5  a  Gulf  of  the  Glacial  Ocean,  wns  closed  at  its  southern 
extremity.  A*«  the  Scandin^tvian  contmrnt  ha*  become 
«levaXed»  the  Boltie  ha*  been  cut  off  frotn  the  Arctic  Oce^n 
by  the  northern  portions  of  Norway  and  Fiiiland,  while  to 
the  south  it  ha*  oprned  a  communication  with  the  Gerniafi 
Oceaa  ConBcqucntly  its  tisbcs  arc  the  descendants  of  its 
fanner  glacial  marine  fauna,  and  not  products  of  immigjation 
through  the  Cattegnt  Tliene  fishes  still  remain  in  the 
northcm  portion  of  the  tialiic,  as  if  inherited  instinct  told 
ibem  that  such  was  the  diiectiDsi  in  which  ihdr  ancestors 
leiidcd.  Arid  now  the  water  Is  almost  and  at  tim:!^  quite 
drinkable,  and  tliese  sea  species  have  come  to  be  residents 
In  almoit  or  quite  fresh  water. 

The  foragoing  instances  show  how  marine  f^«he«  may 
cither  voJunlflrily  enter  into  and  reside  in  frcah  waters,  as 
well  a«  tiow  ilicy  tuay  be  giadvially  acclimatJ^cd  to  nuch, 
provided  the  change  U  effected  by  degree*.  AUo  that  not 
only  will  some  forms  thrive,  biit  they  may  even  breed  under 
these  new  conditions  It  has  often  been  observcrd  that 
strictly  marine  predaceou^  ll^hos  will  follow  anadromoua 
fbrnu  from  the  sea  lon£  diitancc-i  up  rivers.  I  have  captured 
tbr  ccck-iip  {jAtia  cnUnrifffr)  ;L<i  far  inland  art  Pegu,  in 
BritiBh  Burma;  and  v^hcn  investigating  Uie  fishes  of  the 
MaltanudUi  river  in  Orisaa  in  i8Q7»  I  found  a  spcde»  of 
law-luJi  {PrhSh  Perrofteti),  iip  to  four  ftet  in  lengtli,  und 
at  kast  forty  milc«  from  itc  mouth,  in  perfectly  sweet  water, 
and  beyond  tidal  influence.  I  likcAise  obtained  otiiers  in 
the  river  at  Pcgti.  The  extension  of  this  species  has  alto 
bccD  remarked  dscwhere,  for,  in  185;,  M.  de  La  Gironniirc 
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found  it  inh^tbiting  the  fresh  waters  of  the  Laguna  dc  Baij, 
Luz^^ti,  and  30  did  Dl  Meyer  In  1372.  This  Uat  naturalist 
h^vint?  procurf^d  a  fierier  of  examples,  coniparcd  them  with 
marine  specimens  from  the  bay  of  Manila,  when  an  accurate 
cxaminaticrn  showed  no  difTcrenccs  \  the  changed  conditions 
cf  life  had  r)rertl?;rd  no  apprccbble  nltcratinn  in  any  of 
their  external  chancters.  In  short,  these  fishes  having 
entered  livcrs  for  predatory  purposes,  niay  voIuntAiily 
n;main,  or  be  involuntarily  detained  llierc,  and  conxeqtiently 
take  up  a  permanent  abode  in  this  new  locality',  continuing 
theJrspccicsio  their  now  home  without  necessarily  rctafninfF 
to  the  sal:  water. 

The  Earl  of  Ducie,  ia  iGSi,  observed  upon  havinf;  spent 
two  months  in  tlicNorwcg:ian  fjords  in  his  steam  yacht  that 
in  Mrdgulen  lake,  61''  43'  K  Lat.  and  5*  55'  R  Lon^:-,  he 
found  pollactc  {Ga4us  p^U^chius)  living;  In  the  fresh  water. 
Thia  take  is  about  five  hundred  yards  from  the  sca,  with 
which  it  is  connected  by  a  livcr  averaging  about  twr^rty 
yards  in  width  by  three  feet  in  depth.  In  another  fjorxL 
which  contained  fresh  water,  he  took  a  cod,  a  coa]-fi:di 
(Ondtis  xnrats\  and  a  pollack,  all  at  the  inland  end  cf  the 
lake^  the  latt  fish  beinj;  actually  in  a  snow-water  stream. 
The  5ca  1^^  had  complete  possession  of  tlic  }akei  which,  as 
in  other  instance^  was  entirely  fresh. 

In  1831  Mr.  Amold*  of  Guernsey,  communicated  to  the 
Zoologj&U  Society  of  London  numc  cxpcrimcntA  wluch  he 
had  personalty  carried  out  in  a  five*acre  lake  of  varying 
depth,  having  a  muddy,  f^avclly,  or  rocky  bottom,  and 
which  was  pnncipally  filled  with  fresh  waler.  Here  for 
sine  montlis  in  the  year  cattle  came  to  drink,  but  Id 
mmmer  the  water  was  too  aalt»  due  to  a  suf^ly  from  the 
sea  bcinif  received  tlirough  a  tuiuKL  Dais  {Lahrax  iufius}, 
gtcy  mullet*  {M^giiiJa\  turtot  (Rhemhit  maximus),  brill 
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{R,  /atis)^  plAicc  {P/ftirr>n/tffr  //f/«M),  soles  iSotM  tmU 
garis),  and  smelt  (Osmerus  ep^/anuj),  were  introduced  and 
throve;  while  the  mullet,  it  wa>  renu^rked,  hred  ha  freely  a* 
if  they  resided  in  the  seA.  and  Sir  J.  Glbcon-MaitUnd  hxs 
hatched  numbers  of  this  Utter  fish  in  his  fishcricsn  Semper 
mentioDS  that  the  grey  mullets  and  ih^  ba«.sh>ivc  been  hred 
■uocesflfiiUy  for  the  market  in  the  fre^h-wat^r  lake  of  Acqua, 
Dcari^dtu.  In  t83i,  bdng  at  Dev(»iport,  I  waj  shown  a 
most  beautiful  pfiecc  of  water  into  which  a  small  stream 
Sovrcd  from  the  adjacent  htgh-Janda,  while,  ftt  its  lower  end,  a 
tunnel  communtcdtcd  with  the  baclcwatcr  and  tlirough  whidi 
<i3lif)c  vpater  rrntered  at  high  tides.  A  long  weir  prevented 
entrance  of  ^sh  into  or  thotr  e>cit  from  this  lake,  and  here 
were  many  grey  mullet  and  bass  living  and  thriving. 

In  182^  a  commnnication  was  read  before  the  Wemcrian 
Sockty  from  Mr.  Mcyncll,  of  Yarm  in  Yorkshire,  recording 
how  he  had  succeeded  in  retaining  sokU  or  sparling  in  a 
frcsh-w^tcr  pomi  which  did  not  coinfnunlc:itc  with  the  sea, 
and  how  thc>'not  only  throve  but  bred  for  tjucce^nive  seasons. 
Tlic  sole  rtill  live  and  breed  in  frcah  water;  And  on  some 
having  been  retained  in  fresh,  ;md  others,  of  like  weight,  in 
saline  w^ter,  the  first  at  the  end  of  a  year  were  found  to 
ha%'e  incrc^tcd  at  twice  the  rapidity  of  those  i^hicb  were 
kept  in  salt  water.  The  floimder  {Pffurofte:cUs  Ji/rsits)  is  so 
much  esteemed  by  the  Frieslanders  that  they  naturalise  it 
h)  ftsh-ponds.  Mr.  bland,  of  Dcrriquim  Castle,  Kenmarc 
Bay,  had  a  vivarium  constructed  in  an  Inlet  guarded  by  reefs 
of  rocks  in  Snecm  harbour  by  means  of  a  strong  barrier  of 
stones  placed  across  the  entrance,  but  throug!)  which  every 
tide  flowed  and  ebbed^  leaving  a  ^culhciency  of  water  Inside 
for  the  fish.  Here  mullets,  whitings  bream  {Pag^ifus)  soles 
and  plaice  mcccedcd  best ;  haddock  likcwuse  i\\\i  well ;  but 
lEuraards  became  pale  In  colour.     Whitings  were  so  tame 
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aa  to  feed  out  of  the  banti,  awd  all  the  various  fomu 
dftscnibktl  at  fcctling  lime  on  ihcr  appearance  of  the  tray ; 
they  iverc  psirticubrLy  paribl  to  potatoes. 

Fish  Passes, 

Fish  parses,  eommonly  termed  fish  ladders,  are  con- 
structions creeled  in  rivcis  for  the  purpose  of  cnftWins  fish 
to  surmount  or  pasi  natural  or  artifidAl  obstruction «,  which 
ere  eitVier  an  hindrance  to  their  attaining  thetr  spawning 
beds  or  impede  their  descent  to  the  sea,  and  uhich  are 
dcititute  of  free  gaps  Ihftiiigh  which  they  might  pass  For, 
as  was  most  tnjiy  observed  by  tlie  Royal  Commi^iorers  in 
l8i5o^  "every  fact  elicited  during  our  inquiry  bear)  wttne^ 
to  the  conclusion  that  an  open  river  is  iht*  be«t  for  alt,  and 
that  a  recurrence  to  the  ancient  and  clearly  pronounced 
policy  of  this  aiuntry,  by  the  removal  of  olisirucliiin.i  froin 
the  water,  \%  the  «ur?  and  only  road  to  the  restoration  of 
the  Bahcrica."  Passes,  however  efficient  they  n^ay  bc»  an: 
not  complete  cur^  to  the  Injuries  innictcd  by  obslnictions ; 
for  at  these  places,  except  in  hi^h  floods,  the  j^ravid  salmoa 
will  loiter  when  a»cendir^  the  stream  townrds  their  spiiwn* 
ing  bcd»»  and  the  kelt,  while  dc^ccndmg,  will  Mmllarly 
hefiltate  »omc  time,  prior  to  trusting  to  this  novrl  and 
suftpieloQS  mode  of  pracedure.  consequently  protection 
should  be  aiforded  at  tlicve  localiliei. 

H*Ji  pavcec,  which  may  l>c  constructed  of  wood,  stone, 
ooTKrctc^  or  iron,  can  tie  subdivided  tnto  0)  such  as  assist 
tbc  Rah  by  means  d*  ladder-steps,  or  a  series  of  pools,  to 
pftSS  O^^er  the  obi^taclc  :  or  (3)  by  means  of  a  succcs^on  of 
locks  lo  pa^  throuiiii  tbc  obstruction. 

About  the  year  i3jo,Mr.  Smith,  of  Dean^ton,  invented  4 
ftalmonbdder,  the  prindpic  of  ivbich  he  explained  toa  Select 
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ommittte  of  ihc  House  of  Commons  in  1836,  The 
dimensions  of  tlib  bddcr  were  as  foUows:  Height  ofwcif, 
10  feet ;  width  of  lAdcIrr  ^t  tup,  1 1  feet ;  l(fTi);Ui  uf  UtliJcri 
240  fttK  \  ope  of  ladder,  1 1  feet  by  1  foot ;  width  ;it  foot, 
24  feet;  brcikwatcf,  higK  i  foot ;  side  walls,  high,  i^  foot; 
Incline,  t  in  24  feet 

There  Arc  not  a  few  s^anctioned  passes  in  this  country 
which  the  lish  »tili  pcrsiistcrtly  refuse  to  make  use  oC  due  \n 
some  iMtanccH  10  the  neep  gradiVnt  on  which  thry  have 
been  cocstrvcted.  Good  authoriiie^  have  considered  that 
u  ^  rule  the  incline  should  not  be  more  dian  I  in  8  feet  for 
an  effifclive  £,iltTion  ladder. 

The  posses  which  have  been  proposed  for  assisting  fich 
a;<end  through  the  body  of  .in  obstruction  are  few  in 

tnbrr^  and  scsrccly  in  favrur  ;tt  present,  but  possibly  they 

vc  a  t}ctter  future  in  store  for  them, 

The  £nt  proposition  of  thla  description  which  I  can  find  Ls 
follows:  fn  a  rejkort  miide  to  the  Mudr:i!i  Government 
(lt$6S|  from  Surgeon  Major  K.  Day  rettpccting  fisheries  and 
the  weirs  acrou  Indian  rivers,  and  proposing  employing 
their  tinder-^iitcr^  and  vents  a.-^  (i^h  i>as^c<,  [^lans  and 
dc^riptions  were  printed  and  circuited  in  January  1S71. 
It  was  suggested  cmployine;  the  vents  of  tl^-  uiidct -sluices 
[Ui«e4,  by  itimm^j  ih^m  into  a  species  tif  lock.  Modili- 
cstioas  for  the  purpose  of  preventing  too  great  a  daah  of 
water  into  these  locl:s  were  shown  to  be  necessary,  while 
it  was  stated,  that  one  having  born  con^tnictcd  on  the  iscale 
o(  an  inch  tc  a  foot  when  in  England,  and  having  been 
properly  fixed  in  a  atrcaiii,  sume  gold  carjj  wt-re  tried,  mid 
three  passed  through.  A  model  of  the  first  invention, 
constructed  with  the  kind  a^Atancc  of  Mr  Mostyn  Owen, 

IWiis  placed  in  the:  BuckWid  Muacuiu  in  itfn}. 
The  Cail  "  Icck-pwimming   sidmon  [>asE  "  was  first  do* 
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hctiIjclI  Iiefore  the  British  Association  in  the  autUQlfl 
1873,  in  which  year  it  was  dcsij^tied,  the  inv4>ntor  claimm^ 
that  by  its  means  fish  can  be  takca  up  falls  in  every  rivcr.^j 
however  higk  The  principle,  as  shown  In  Mr  Cairs  frrst^l 
drawing,  planned  to  overcome  a  t2  foot  dam  is  by  formiDg 
A  scries  of  locks  having  a  rise  of  1 8  in&hcs  each,  whick  vitlt  I 
two  extra  fof  fToocls  and  frtsliTets,  crjuals  15  feci  level  with  ' 
the  liighesi  flood  line.  Although  these  locks  may  be  cofl-^i 
stTuctcd  as  smaJI  as  5  feet  square,  Mr.  CaD  (ircfer»  thcnr^^ 
larger,  ;md  3  feel  deep.  The  battom  lock  is  the  ISLi^gcst; 
while  the  pass  should  be  designed  as  to  ita  si^c,  IbrRi,  and 
dircctiou  wf  tlic  cliaaibcrs  to  suit  the  nature  aud  foriu  of  die 
{rround,  while  the  entrance  ^ould  be  as  near  to  where 
foh  corgrcgale  as  possible. 

On  a  Mmiliar  principle  fin  upright  »t*iir  is  deseed  for 
places  where  the  river  banks  arc  not  suitable  for  continuing 
Locks  horizontally,  but  where  the  water  is  clcccd  by  steep 
mdcy  KJdcH  at  the  fall,  ^id  where  a  npacc  can  be  |fot  ia  & 
cora«r  to  build  a  12  fe^t  si^uare  pas*c,  having  the  lock  made 
dthcr  sq^icirc  or  by  constmcting  the  divisions  dif^cuJly 
across  to  make  the  locks  triangular.  Should  the  rise  of  tbc 
lock  be  16  or  \t  Inches,  It  aObrda  abundance  of  hcl^t  C^ 
carry  the  locks  over  each  other  to  any  height  \  and  it  caa 
be  turned  <m  to  the  bank  by  a  trough,  when  required,  and 
tnken  lound  beyond  the  obstruction,  whether  natural  or 
ftitifidat,  to  the  liigh  water.  He  observes  tliat  10  these  locks 
"the  only  current  of  any  oon.Httiuence  l«  confined  to  a  ihort 
fpacc  at  each  opening  (or  tnlct),  and  is  there  moderate,  with 
a  head  of  1 8  bchcs,  and  only  extending  for  a  few  iiKhcs  00 
«ach  Kide  of  tb«  opening,  all  the  other  parts  of  eacli  lock 
being  ncaily  still  or  ^uicscc^t*" 


Diseases  of  Fish. 

F"v4h  are  subject  to  epMcmfc,  endemic,  and  ftirgcld 
digues,  aa  well  as  to  many  other  causes  or  coaditioiu 
which  have  a  deleterious  cITcct  upon  their  health,  Tliesc 
ahnorinal  dejitnictive  infim^nces  may  be  (i)  eon^equent 
upOQ  a  poisoned  condition  of  the  water  \  {2)  atmo:(phcrie 
condiliooB  and  accidental  causes;  (3}  disca^c^  by  which 
they  are  alTccted,  Including  tho^  of  the  ova  stage  and 
infancy ;  (4)  huhermcn's  and  po&chera'  energies,  including 
the  injutics  oaioMuned  by  vciuuu. 

Beginning  with  how  fish  are  poisoned  by  the  condition 
of  the  water  in  which  they  restdCi  the  following  primary 
;iubdivbioii  uf  tlic  subject  may  be  adopted.  Tlil^  poison- 
ing may  be  vtmlent  and  dtrtti,  due  to  its  immedJ3ic  effects 
upon  iiah  life,  or  else  it  may  be  mechanical,  aa  in  cai^s 
whcfc  the  presence  uf  mud  chokes  the  gilK  and  occa- 
sions fiunTocAtion.  Or  it  may  be  indireei  by  causing  the 
dcstniction  of  the  Uv-inK  food  which  exi^u  in  the  water, 
or  by  occasioning  or  assisting  an  unhealthy  condition  cf 
the  lisb  wl^di  lesidc  tlteiciu  ;  thb  latter,  however,  will  mors? 
appropriately  lind  a  place  while  discussing  diseases  and 
their  cau». 

Cofiimencing  with  the  frcah  waters  directly  dcstnictive 
to  6sh  life,  due  to  their  noxious  condition,  we  f^nd  many 
frradatioiu  of  impuntlca.  Thua,  in  May  l865«  laigc 
ciuantitiot  of  fitth  wtrrt;  found  <tc^ul  in  the  RuJrn,  ncr^  Wem, 
in  Shfopthirc,  due  to  an  old  gas  tank  having  been  drained 

to  a  w:^Kx  which  emptied  itself  into  the  river.    The  ^sh 

re  dead  for  miles,  the  bottom  of  the  river  being  literally 
strewed  with  them,  not  a  unfile  one  being  seen  alive.  In 
tltc  Teign  gfeat  dcsliuction  of  the  Jinny  tribe  was  perceived, 
due.  ft  was  t>eUeved,to  the  presence  of  MJ^z-^t^arir  ;  and  th« 
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county  An.ilyst  faumi  tli;it  Huljihiinc  Ad<l  nnd  sttlpliatc  of 
iron  larccly  abounded  in  the  Etrc^m.  A  minnow  {L0ucmHt 
phoxinus)  Aod  a  rudJ  {L,  fftylkn^pfilAaimtts)  were  placed  id 
about  A  [»nt  <A  water  taken  Cmm  the  rivw  neir  where  the 
im  joins  it  coming  from  the  Wheal  Exinouch  Miae^ 
In  immersion,  they  became  vciy  ag^rtatcd,  swimming  here 
aod  there  with  great  rapidity,  and  springing  out  «tf  the 
water  Then  their  eyes  appeared  to  bccooic  distended, 
they  Kwam  on  the  surface,  and  ia  about  ten  lutnutea  the 
poor  little  minnow  sank  to  the  bottom  :ind  lay  on  itii  ftid& 
The  nidd  was  l[l:fiwi5e  affected,  acd  death  terminated 
their  aufTctiafis  wiUua  the  hciir.  Some  otbas  wcic  im- 
mersed for  the  hntii  space  of  thrcr  minutes  in  watrr  talrcn 
from  the  Tcign,  and  then  removed  to  some  clciif  good 
water,  but  Uicy  never  rallied,  and  tlirce  hour»  aubacqueiitly 
were  found  to  he  dcud,  CtdifriJe  a/  limw  i*  largely  ein- 
ployed  by  poachers  in  order  to  poison  fiah,  and  scarcely  a 
month  paMcs  but  that  a  notice  may  be  read  in  the  police 
reports  of  some  one  having  l>ecn  puttishcd  for  this  offence. 
But  this  proceedif^;  may  be  leirali^ed*  provided  it  la  done  in 
a  wholesale  mannci  ;  thus  wc  arc  infrjrmcd  th;«t  the  pio* 
prietont  of  the  great  paper-mills  on  the  Cray  ri^'er  have 
obtained  a  special  Act  of  Farliament,  freeing  them  from 
any  penalties  which  might  be  incurred  from  pouring  the 
self-same  substance  Into  the  stream.  The  noxious  charac- 
ter of  the  refuM  of  paper-mill^,  dye-works.  and  bleacJuQg- 
graunda*  arc  unfortunately  but  too  well  known,  and  mostly 
pemilted  to  continue  poisoning  rlver^  to  the  partial,  and 
in  some  places,  totaJ  anniluiation  of  the  fiah,  as  well  as 
afTccting  the  health  of  human  beings  or  cattle  which  may 
iacautiousl/  partake  of  the  apjMnmtly  limpid  ntream.  But 
tlua  poisoning,  though  sul5cicnt  to  kill  some  rortn«,may  not 
do  so  to  all,  dependent  upon  the  amount  and  virulence  of 
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;  young  Adh  arc  fintt  aifcctcd  ;  tlwn 
of  the  salmon  or  Uout  fAmliy ;  next  carp  \  dud  Ic^at 
ofull  thcfcnmmcm  gii[l]^>n,  which  will  live  in  \cry  polluced 
liquor,  so  it  i£  giincrsUy  produced  in  Court  by  the  counsel 
for  the  defence  of  pollutlon5,  swiiumicig  almut  in  »onic:  of 
tlw;  suspected  waicr.  and  shown  as  a  proof  to  the  judge 
and  Jury  how  unfounded  :l  charge  has  been  raued. 

Ariifidalroot  marmrf^  which  is  formed  of  bones  di&^olvcJ 
U  sulphuric  ficid,  has  becfi  ohsprvcd  to  injure  fis!ierie*. 
From  tliree  to  five  cwt.  an  &crG  arrj  necessary,  and  should 
this  be  employed  in  a  licld  sloping  down  to  n.  mzx,  xt\*5.  a 
severe  thunde^torm  set  in  just  after  it  ha«  bt-cn  jsprc'id, 
the  aurface  rain-vritcr  which  runs  off  to  the  river  becomes 
impregnated  with  it,  and  Lh^t  to  the  cciliuu  iujuiy  ijf  tlic 
fiih,  and  probably  the  destruction  of  much  of  their  food 
Sheep-dippin}:  ha^  likewise  the  same  effect  the  {iip  being 
pooonouA  to  ri,-ih.  In  East  Prussia,  hi  l879«  a  brewer 
having  about    300  tons   of    bet-r  until    for    consumption 

I  allowed  the  masA  to  run  off  into  a  pond,  with  the  result  of 
|>uL-fi>nin£  the  c<mtalEicd  lish. 
I  have  In  India  ob^erxrd  iivcrs  flooded  at  the  first  burst 
of  the  monsoon,  and  stagn;int  waters  have  been  wa^iied 
into  tlicai^  destroying  every  living  fisli,  evidently  due  to 
pome  poisonous  substance  which  they  contain ed>  1  have 
abo  seen  the  flooded  Bowony  river  charged  uith  mu(f,  and 
lOany  (ort^  of  fish  lymg  dead  on  its  banks,  and  floating 
down  the  current  NiitivL-s  will  liVt-wise  throw  a  dam 
across  a  slugfEish  stream,  tlien  by  stirring  up  the  mud  the 
fishes  will  become  choked,  which  causes  them  to  come  to 
the  surface  to  breathe.  In  IieUnd  I  have  seen  much  the 
aamc  efTcct  produced  from  a  somewhat  similar  cause:  the 
season  was  hot.  tlic  water  low,  some  cattle  went  into  a 
pool  formed  by  a  small  stream  in  order  to  drink,  while 
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moving  about  they  »o  mucldcd  the  witcr  that  two  trout 
came  to  the  suffAcc  nearly  *ufrt>c;itCTJ,  TTm:  ^ayllnfi*',^^ 
formerly  abundint  in  the  Aire,  in  Vork<hirc,  were  aJl^H 
destroyed  in  1824  by  the  bunting  of  a  peat  bc^  whidi 
became  discharged  into  the  nver. 

The  inctances  which  I  have  adduced  demonstrate 
noxious  and  poisonous  In^cdicnLft  finding  their  way 
ponds  and  sluggish  rivers  may  be  bumnliatcly  de«tniaiv« 
to  fi&h  life,  although  not  to  npidly  to  fiome  forms  u  to 
others  ;  while  ihe  Tdgn  experiment  goes  to  prove  thait 
poisons  nuy  be  im1>ihcd  in  sufficient  cjuantttie^  to  talcc 
avvay  life,  althoug^h  the  fi&h  has  been  but  a  few  nitnuccs  in 
the  polluted  river  water,  and  aub^oqucntly  transferred  to 
such  as  Is  perfectly  pure.  Floods  and  water*  having  large 
ciuantities  of  mud  in  solution,  would  seem,  in  isomc  eases  at 
]ea»t,  to  occa^tion  death  by  choking  the  fishc»'  delicate  gilU, 
and  thus  prrvmting  rejqiiration  from  being  carried  on. 

It  seems  probable  that  «team-boatg  on  rivers  do  acoa* 
sidcrabtc  amount  of  injury  to  fiahcrJe^;  not  solely  by 
disehar^inff  thtlr  noxious  residue  fiito  the  «tream,  but  by 
con^antly  keeping  up  a  wash  they  disturb  the  banks  and 
the  spawn,  injuring  or  es-en  killing  the  fry,  by  leavine  them 
in  hundreds  tu  peii^h  on  the  banket  xtw  to  xwhuih  they  have 
been  washed.  Ihie  partly  to  the  great  increa^ic  of  popula- 
tion, and  a  disinelinatloa  to  interfere  with  the  employers  of 
labour,  some  of  our  rivcrn,  cspcmlly  near  their  mouthi^ 
may  be  likened  to  cnormouft  drains^  with  the  result  as  teen 
in  the  Thames  of  destroying  entire  spcdes  of  fuh,  as  the 
salmon,  which  cannot  now  be  said  to  cxj^t  tlicre  in  a  <tUtc 
of  nsEtut^  For  to  sueh  an  extent  are  noxfous  substances 
discharged  into  our  watfjoourscs,  that  even  in  some  which 
are  moderately  rapid,  iJic  fwiioon  po%sc»3c«  sufTidcEit  virulence 
to  cai^se  immediate  death  to  any  fi«h  ^hich  come  witbin 
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the  Influence  of  its  agcnc>%  Occa.^ional  floodn  clear  out 
the  ^TftterA^a/  in  some  riverc,  while  the  mouths  of  drainage 
pqpca  are  commonly  near  the  biuiks,  and  thus  the  saUnon 
h;vs  a  diance  uT  a.*iccndiii;^,  provided  It  keeps  tu  llic  centre 
of  the  stream.  But  the  ixy  moatly  keep  more  to  the 
^hollows,  and  along  the  mancio^r  and  consequently  when 
tlicy  arc  descending  to  tidil  waters  they  have  to  pass 
through  the  mort  impure  portion*  of  the  stream,  which,  if  it 
does  not  destroy  many,  must  render  them  in  such  a  sickly 
cxiridititJii  as  to  fall  an  easy  picy  to  the  prcOacioui  fotuis 
of  tshtt  and  fisb-eatbg  animals,  which  luik  about  the 
cAuancs  of  riven.  The  result^  of  HofTmdstcr's  cxpcH* 
iTients  in  Germany  u^kjei  the  effects  of  scwer-matlcr  upon 
fish  tend  to  show  the  noxious  character  of  chlorine,  and  of 
ntaDs&cturiDg  refuse  in  which  sulphur  exists.  When 
waterway  mixed  with  thefie  substances,  the  fi.ih  plact^il  in  it 
turned  on  their  sides  and  displayed  signs  of  approaching 
death,  but  some  recover  if  removed  to  fresh  vratcr^  others  do 
no4-  Resistance  to  impunlics  increases  with  the  siic  of  the 
fdAi^  and  their  sensibility  to  free  acid  and  al)<alies  is  small, 
but  quick-iilvcr  and  salt  of  copper  are  rapidly  injunouA  to 
thcin.  Salts  of  imn  and  ylicinin-i  act  in  vjnou*  way«, 
according  to  the  char;icter  of  the  fishci;  operated  upon,  carp 
fXMKSAinif  ten  times  the  relating  power  of  trout  Small 
quantities  of  chloride  of  calcium  were  found  to  have  no 
injurious  effect  upon  trout,  even  after  several  hours'  trial. 
The  higher  the  tcmpcmlurc  the  greater  tlK  noxious  effects 
of  sub«tancc«  of  a  poiicnnouK  nature;  consequently  fishes 
can  exist  during  winter  months  in  impure  water  longer 
thsn  tl:cy  arc  able  to  do  in  summer. 

Sawdust  in  rivens,  fTom  ilie  lime  of  Pontopptdan  until  the 
present,  hxn  been  deemed  deleterious  to  salmon  fisheries. 
It  is  said  to  sub^dc  in  rivcis,  filling  tlic  place  wheic  fuh 
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surrounded  by  tee  without  being  frozen  themselves.  unlc9S 
the  irtnpera t lire  U  vt'iy  low,  Duriitg  the  winter  of  iSSo-^i 
A  grcAt  destruction  of  salmon  ova  occurred  in  Highland 
rivers  and  alrcams,  through  the  dispUcemcnt  of  spawiuog 
beds  by  masses  of  iccj  which  the  seven?  frosts  accamu* 
bted,  and  numbers  of  salmon  were  found  dead  imbedded 
in  h> 

El^trica!  tOsturbanees  m»y  be  the  accidental  cauie  of 
the  death  of  f  «h  in  tropical  countries ;  h*itl  and  thunder- 
atcrma  united  will  sometimes  depopulate  riven.  Jn  1^79 
the  occmiants  of  a  small  f  hh-pond  in  the  Duchy  of 
Na««^u  were  destroyed  by  a  flash  of  lightning,  on  the 
following  oiomin^  all  being  obscncd  dead  on  the  surface, 
find  prracrUing  the  appearaiiee  of  having  been  half  boiled. 
On  July  7lh,  1865,  a  fivtsh  of  lightning  struck  4  house  £n 
Hamburg,  from  which  at  about  ^00  feet  distance,  in  a  shady 
npot  in  the  gTirden,  and  in  the  open  air,  was  a  large  fn::ib- 
watcr  a<iuarium,  containing  forty-three  ^s\  consisting  of 
tench,  carp,  dace,  roach,  gold-fish*  eels,  and  two  species  of 
loacb,  &c  At  the  moment  the  flash  of  lighCT^ing  occurred, 
every  one  of  these  6sh  became  stispended  perpendicularly 
downvt-ards  in  the  water,  with  their  tails  at  the  surface* 
feebly  and  vainly  attenipling  to  swim  towarJs  the  bottom 
of  the  lank,  with  all  their  fins  strangely  attenuated,  as 
tnuuparent  as  £ne  tissue-paper,  and  densely  covered  on 
both  Mdc=i  wit3i  myti.ids  of  fine  air-bubbles,  while  their 
head«  and  budies  wt^re  not  so  covered.  In  less  than  half 
an  hour  forty-one  were  dead,  strongly  curved,  almost  in  tli« 
form  of  3cmi<circles  and  already  fast  decomposing  ;  two 
gradually  recovered  upon  being  placed  In  running  watcf< 
Direct  heat  on  water  may  be  very  destnicttve  to  fUblifi^ 
Dot  only  among  the  young  but  al^u  to  adults  Duiirg  the 
^xy  weather  in  the  Orkneys,  in   1882,  the  water  in  Ijocb 
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army,  ouv^ggj^en  Miinbnd,  vaa*  nfdurci^cl  In  volume,  4n<l 
ndered  t^<I  by  a  succe?&i;ion  of  hot  dny^    The  trout 
ajcMOiblcd  m  ^hoalit  ,it  the  mouths  of  the  burns,  and  were 
htcft-d    in  thmnsand*    by  nctitng.      Of   course    the 
ieaC   placca   were  at   spots   where   streams   emptied 
icm»clYC5  into  the  Loch.    While  there  arc  few  who  have 
observed  young  fish  bdng  retrod  \n  ponds,  but  have  not 
been  made  unpleasantly  aware  of  tlie   f^ct,  that  if  the 
temperature  mcA  above  a  certain  point  the  ibh  dicv 

ffo/cf  are  aUn  occa«iniT;it]y  tlrstrticlivc  to  fish,  as  on  April 
13th,  1S74,  when  a  vioJcDl  one  broke  o\'er  Scilly,  nnd  large 
fish  aj  conger,  hake,  ling*  &c.,  were  tossed  about  ia  their 
watery  homes,  and  at  la^t  flung  by  hundreds  on  the  rocW^ 
Some  were  denuded  of  scales,  others  had  their  heads  stove 
In,  vrhile  even  those  which  live  At  rocky  bottoms  fared  no 
better  lh;m  Uieir  nciKliLount.  A  high  tide  may  prnve 
mecbactically  destructive  In  a  river;  thus  in  October  iSSt. 
ctweea  Kcw  and  Mortlake,  a  great  quantity  of  ^mal]  roacb 
wcrelcil  on  shore  by  a  receding  tide ;  as  many  as  three  and 
four  thottsand  were  returned  alive  to  the  river.  In  Norfolk, 
hhaa  been  remarked,  that  should  the  salt  water  overflow 
localltlcsi  Kcner4lly  fiUcd  by  fre?ib  water,  the  first  fi^h  to 
wdferare  the  pike,  bream,  and  roaeh.  Tench  are  nearly 
exempted,  due  to  their  remaining  in  the  broad»,  to  which  sea 
water  seldom  cxtcnds>  but.  should  it  do  ao,  tJicy  perl.Hh 
before  the  bream.  Pcreh  will  bear  a  strong  admixturer  ^<1 
eels  sccro  to  resist  saline  influence  altogether. 
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PLATE  I 
t.    A.  S.  Collina^  Fisb  Spawning' Screeiu 

4.  Brackett's  Hatching-bOE. 

5.  LiiDd's  HaEchiDg-boL 

6>    Slacks  HaEching-Giin  box. 

7.    Ricaido^B  Hatching-boJt  for  adhesive  eggs. 
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8-  Sir  }3s.  Maitland,  Bart,  Hovietoun  Fisberies  Hajchiog  GrilL 

9.  Section  of  CriQr  showing  method  of  fixing  glass  tubes, 

la  Hatching-box  wiih  air-tight  tin  tubes  for  support. 

II.  Bryaa's  Fish  Hatching-box, 

12-  „  n  n  ,  lop,  showing  outriggers,  or  supports. 

13.  Wave  Haiching-box. 

14.  Chased  Hatching-Jar. 
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15.    FCTguson^s  Plun^Dg  Buckets. 

j6.  „  „  „      ,  section. 

17.  ,,  „  H     t  machinery  causing  Ihe  slow  rise 

and  rapid  fait  of  the  buck^s, 

iS,    Wilmot's  Hatching-jar. 

19.    Wright's  submerged  Haicbmg-boic. 

30-    Ferguson's  Hatching-jar. 

ftM.  Fish  Collecting  Tank. 
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31.  Method  of  taking  the  eggs  hxtm  tbe  Gsh- 

27,  Macdonald^a  Egg-reeL 

33.  Oldham  Chambers^  apparatus  for  hatching  deep-sea  floating  eggs- 

24.  Chester's  semi-rotating  hatcher. 

25.  Atkios*  transportalion  box. 

26.  Oldbain  Chambers^  apparatus  for  hatching  salmonidfc  ova. 

37.  Oldham  Chambers^  method  of  hatching  deep-sea.  adhesive  e^s. 

38.  Oldham  Chambers'  *'  Thorough  "  Vase  for  rearing  salmonidx. 

29.  Section  of  the  leaden  pipe  in  '^  Thorough  "  Vase  showing  holes  in 
the  pipe,  and  mamier  in  which  the  water  is  forced  through  the 
hoks- 
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7>  tA^  SECRVrTARV 

"  In  rompliAQf^c*  with  the  invitation  from  the  Committee  of  (he 
Intemaiional  Fisheries  Exhibition  conuinetl  m  Gnsu  Vi.,Div.  61, 
T  Tirnturc  ro  ficnd  you  a  s1)ot1  ibcccrunl  of  an  cxpcdhtoh  to  the 
Coniinent,  nndnlAkcn  in  i%%2,  fgr  ihc  puqM^sc  nf  intrcxlitrinff  Jnici 
Enghni]  ittvtml  »pecii^  uf  fie^hwater  niJieit,  :tl  thxl  time  utiknuwo 
to  it,  y'\L.,  ilic^oMcii  tcucU»  the  puad  loach,  the  Kaldcaa  o^pn 
the  toy^  carp,  And  the  ;«ly  i^lunif, 

"The  goliieu  tcncb  {Cyf*nnui  tinat  isumfuj)  of  M.  E.  Bloch, 
but  1  believe  only  a  vjincty  of  the  coiniiioa  tCQch,  yet  u  very 
beautiful  variety  And  one  easily  muntaiocJt  wm  first  introduced 
into  EnglinJ  in  ihc  spring  of  iSjj,  from  a  place  called  Kajetlon*, 
35  culca  from  EErcslau  m  SilcaiJi,  together  irilh  two  other  apccie» 
cf  cftr[\  the  sCflJclciA  c£LTp  aad  the  royal  or  ipi^  eaip,  which 
Utter  fish  is,  I  betici'e,  1  cross  between  the  scilclc^  M\d  the 
commoo  carp.  These  vcrc  brought  from  the  property  of  Baton 
Cloch  who  hod  more  thiuk  3000  .icres  of  land,  jLltcnmtely  cropped 
ith  com  And  fUh. 

"  To  the  same  eipediiion  two  otlier  speciec  of  fiah  were  (ulded 
ID  iterlin.  viz.,  the  pond  loitch,  ard  tii«  ely  eiJurufi  (Si/urut 
f^jMi),  toActhcT  with  many  more  tpeciincns  of  the  golden  tend}, 

"Through  the  frien^lship  and  vaJuable  tuttstonce  of  Baron 
Ooch  ukd  of  Herr  Max  Kudiger,  and  the  IiirtdnefS  of  the  station 
mster  at  E^gtIid,  of  H«tt  5hulu  At  Hamburg,  and  of  the  Rn^sh 
captain  of  the  *itiiabiirg'  and  *HuU"  itwrnen^all  went  well  with 
fifhcs  until  ihey  Beared  the  English  shore,  when  ihcy  were 
f  a  thick  fof;.    The  eapiadn  allef^ng  that  he  might  be  kept 
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three  ^^%  nt  Kca,  mtrl  with  rtluctAnor  thai  hr^  <lArf<ii  not  impplj 
any  mort  water,  fee  wiis  plcuiifnlly  usictI  an^l  the  water  kt^pt 
aEraicd  wilh  a  lar^e  long  bf:t*n  syHngie  vrilh  ntimrraus  fine  >io1e& 
Ai  kngth  ihe  fog  lifted,  and  the  captain  4«ing  his  \tvf.  ^^isdously 
granted  the  fi:ihei  more  water,  and  slcimed  intoHulL 

*' Mcuiwliile;  the  water  wu  entirely  tcucwctl  rciuly  for  the 
express  ti&m.  The  custojn-liutiKC  ofTjccra,  cither  Ifom  cxccniTe 
zeal  in  the  performance  cf  tl^ir  duty,  or  from  cuno!tily,  tiuisted 
th;xt  the  water  should  he  luroctl  out  £rcin  tiro  Cftrboyi  ind  from  mo 
luj^  Uib>,  that  Ihcy  might  satUfy  thcm^clvea  there  vroi  noihinic 
in  them  contrabasi  ]  lliit  cruel  ncd  unoecunTy  deaund  wu 
resisted,  and  id  the  ead  with  sueceM,  owing  to  the  testimony  of 
the  passcngera,  and  their  iTKiigDant  rcmongtrancc,  coupled  with 
the  &c1  tliat  the  Jarj;eai  tub  communing  three  hn«  Bpecimerts  of 
SUmta  gJanUt  which  had  c:ut/  died  on  Lho  way,  h^d  beea  given 
to  Ihe  mate  of  the  steamer  for  his  kind  na««tAncc 

"  Thit;  tub  woi  ordered  to  be  new,  but  the  cooper  had  used 
lome  ftavev  from  &n  eld  ^tw  ciilc,  aitJ  the«e  fiih  bring  total 
abfiuincrfl  rcsctiicd  the  inauli  ind  died.  But  titrre  had  been 
wjutcii,  the  eiprcKt  tnia  had  been  lost,  ind  of  conw^iueflee  $1\ 
ptet-iout  arnngementi  for  EngL'ind  were  al  an  cad. 

"The  fiOiM  were  kro<'ke-1  atan  from  HuTl  to  Peterborottuh  m 
a  goodfi  train.  The  btc  Rev.  John  FoiintAmc  hAj>pcnLng  to  be 
on  the  platform  when  the  tram  arrived  there,  two  carbo)<«  w*Te 
given  him,  one  containing  f^ome  pond  loach,  the  ctber  Mrw 
golden  tench;  the*e  he  took  with  him  and  placed  their  content* 
in  two  irpATaie  pcindi  belnn^^tng  to  \\\s  bmther,  the  liie  Andrew 
FouuUuDc  of  Narford  nail  in  Norfolk.  The  rest  Df  the  golden 
tench,  the  scaklesa  carp,  and  the  royal  cup  were  placet]  in  a  poad 
of  flitee  acfca.  a  few  nailea  from  Norwidi.  The  house  and 
ihootint:  on  the  ettate  were  tct  to  a  ffcotlentui  with  the  eacepiion^ 
of  the  above  pond  and  the  Gsh  it  cobiatncd,  whIeK  were  eapectdly 
rcMTved  to  the  landlord  Kowc^yt,  the  son  of  the  tenant  cwo^ht 
Biimber*  of  thoc  fieh,  and  a  pike  was  put  into  the  pond  \  lo  that 
yean  afterwards,  when  the  pond  waa  laid  dry,  the  pike  having 
been  seen  and  shot,  one  fiLaf-Ie  g<^den  tench  abne  rtraauncd 
which  vnt  taken  to  Broo);c    Two  ycire  after  the  iAree 
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ttocli  had  l7ccn  put  into  Mr.  tountainc'a  pofidi  on^  of  then),  A 
fjikc  fcraaic  full  of  OVA,  died.  Grctl  cxpccutioo^  rested  on  two 
iodirLdud  6shr  and  hope  iUAf:csiccl  that  Ihcy  were  a  pair.  'iVt> 
yeart  alterworda  the  pond  wiie  fullof  littk  goIJea  tenck 

*"¥£&»  later.  Colonel  Joecph  Hadson  wiiihcd  that  florae  of 
Ibttc  fiih  thould  be  vent  to  l^ondoQ  Tor  the  diiiner  of  tha 
AcclintatUaCion  Socirt/.  They  were  »ent,  tut  only  on  the  eiprest 
oobdidone  that  Ihcy  Khoald  ^jrt  be  c»tcn,  bui  lihould  be  placed  on 
the  dinner  table  alive  and  in  an  aquarium,  and  afterwards  put  in  a 
suitable  pond  to  breed.  Mr  Coolc,  tbe  late  Mr.  Founcaine'i 
^amdcwpcr,  a  truly  honeti  man,  delivered  ihcm  tn  carboyt  at  ilic 
ShoFoditch  Stniion  into  the  charge  of  a  man  »ic(it  by  the  Ute 
Mr.  Frank  Bucklaml,  vho  took  them  to  the  dinner  Some  of 
them  vi;n;  ailerwan!«  «t.-ni  lo  Nfr.  Hiokfotil  Burr  of  Aliiermaaion 
Fart,  near  Seadmg,  where?  ihcy  bred. 

**  Mr.  Fountaine  aUo  gave  Hume  to  the  Duke  of  ^faTlbo^n1lgh, 
«!m  ordered  itiai  all  iiiittriiLtiona  Hcut  with  them  should  t>e  Ktrii;t]y 
curbed  ouL  l^iit  this  was  not  done ;  and  although  die  fi&h  did 
sp^tladiy  at  Blcniielm  for  many  tutjnths,  when  the  frost  broke 
up  Ibcy  were  all  found  dcadn  No  deep  bole  hai]  ticcn  made  in 
Ibc  pood  in  wlikh  tJjcy  roight  hibcruittc  Mr.  FtJtmtaine  afio 
l^avc,  about  fourteen  years  ago,  ^even  golden  tench  to  Uic  jireient 
Lord  WaJunsham,  who  placcti  tbcm  in  ji  Jjnc  piece  of  water, 
frcsb  cleaned  out  and  in  every  vr^y  admirably  adaptcil  for  them. 
SOBW  line  specimens  were  kindly  sent  hy  liii  brdship  lo  Ihe 
Fisbcriea  Exhibition  at  Norwich.  Large  numbers  of  the  progeny 
of  tbe  oxigina]  »cTen  have  bcvu  also  aent  to  the  Intcroational 
Fi«hctka  Eahibilion  by  Lord  WELlKin^hain, 

''fiaron  Ooch  informed  me  thai  he  had  &  few  fish,  &  eroBS 
between  the  f^ldcn  Eenchoad  Ihe  common  carp,  He  dcnrly  did 
Dot  maU  lo  £tve  me  any  of  them,  and  I  had  no  dcitire  to  inirodvoc 
ft  oaoagrd  fiah,  fccli«g  that  the  breed  of  fiahea  should  be  kept  u 
pure  u  po««ible> 

"Tbe  fell  of  the  sly  siluriis  were  carried  to  Morton  in  Norfolk, 
And  pEuc^  [ft  a  pond  near  the  nvcr  Vi^cnsum.  Two  yeora  the 
poftd  was  dragged,  and  the  ti«h  found  there.  After  a  nme,  the 
gfatisg  which  confined  them  wa«  broken,  and  Ihey  got  away  into 
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the  rivcf.  Ycflrt  aftcnrarJa  one  was  <ccn  hj  a  l*bouf cf ,  wli^ 
he  knew  \X  wu  one  of  niy  fiib  by  iix  wgrnin,  rocsuimg  the  two 
long  barbulei  which  it  haa  on  lU  upper  jaw  ami  which  reach 
ncAil^  CO  The  donal  fia 

'*T1)e  DftiiUh  MiaUiCY  la  Berlin  look  %ix  intcrett  in  Uus  ex- 
pccUcion  and  kindly  gave  me  \  letter  to  be  «hown  lo  any  of  hif 
Gowrftment  oBdib,  ordeiiag  ibem  not  lo  deby  tfie  eKjiediiinn, 
bu<  10  forwfiTd  11  to  the  utniosi  oT  th^r  power. 

**  In  1S53,  application  ww  made  to  the  CuKtom  House 
aathoiritict  in  Ixndon  for  totnewhsi  Kimil.ir  awrittanoe,  but  ii 
was  iiefusfdr  and  no  more  expeditions  were  onderukcn.  This 
WHS  rtgrettrf,  x%  from  the  jiccumulateil  eiperipnrc  of  imny 
ccpedilions,  mullitudcs  of  diiT^rent  sprde^  of  fishes  ini^t,  lUld 
would  by  this  titoc  Iravc  been  ncdimaii?^  in  Knj^laxttl, 
"  Believe  me,  de*r  «lr, 

"Vecy  fftithfulTy  youn. 

^  Gkokgc  DucKrn^  B^hvit." 

bfOlLYOff  li^Ll,  XOMOLK. 
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ZOOLOGY  AND  FOOD  FISHES. 


It  may  be  saTcly  said  that  there  ia  no  greater  source  of 
popular  error  tlii«  that  arisEng  out  of  the  mere  vant  of 
knowing  the  exnct  n:Iations  of  a  being  to  its  surrounding^. 
This  is  largely  due  to  the  fact,  that  the  generality  of  niaa- 
kind,  absorbed  in  the  cares  of  daily  hTe,  passes  by  unht-'eded 
thiik^  owrloukcd  bccau:^c  always  present. 

Ah  all  human  knovrlc^d^  has  been  acquired  by  the 
eKtrdse  of  ordinary  powers  of  observation,  no  apology  is 
needed  here  for  their  application  to  a  famili&r  iish. 

In  one  of  the  t;mk5  of  this  exiiibiilon  tht^rc  will  be  found 
the  common  Trout;  admired  by  all  for  its  beauty  and 
delicacy,  well  known  to  the  angler  for  its  agility,  and  to  the 
fisher  by  certain  externa]  features,  it  still  bt^rs  fur  ns  all 
under  the  present  circumstances  a  lesson  of  even  greater 
importance.  All  sdcncc  is  cosmopolitan,  and  systematic 
working  h  demanded  of  Its  followers  and  advLX^te^^  U% 
order  that  it  may  fulHl  Its  purpose  in  the  ad^-ancement 
of  knowlcd^;  to  tliis  end  our  little  Trout  15  known  to 
ctfrry  ZoologiKt  by  the  name  of  Jin/mo  fario^  th^t  hiivlng 
been  t>c£towod  upon  it  by  Linn.TU^,  the  father  of  our 
present  s>T*lcm  of  nomenclature.  While  admiring  the  grace 
and  elegance  of  tlie  living  :inim;d,  it  may  perhaps  occur  to 
some  of  us  that  it  i*  just  what  wc  should  imagine  a  fish 
oug[ht  to  be — a  thing  with  a  pointed  bead  and  h^  long  t-iil 
True,  but  b  tMa  all  ?  First,  let  it  be  noted  that  the  body 
consists  of  three  subdivisions — a  head,  a  trunk,  and  a  tail  \ 
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the  latter  is  used  ^  a  propelling  org^n,  and  tlicre  is  a  total 
absence;  of  anything  like  a  neck.  The  object  of  this  \&  iX 
once  apparent,  as  any  irregiitaric^r  in  the  turface  of  such  an 
animal  would  be  a  serious  obstacle  to  ease  of  progres^Joa 
The  mechanical  picpclllng  action  b  kept  up  by  the  tail 
which  isi  produced  into  a  notched  fm — the  caudal  fin — but  it 
will  be  seen  that  the  more  delicate  movements  are  reflated 
hy  the  other  fin-^i,  of  which  in  this  onimdl  there  arc  aevcrx  A 
little  in  front  of  the  middle  of  thebfidy  there  i*  placed,  04i  the 
baeic,  the  large  antetior  don;al  hn,  and  midway  between  it 
and  the  tip  of  the  tail  there  is  a  small  posterior  dor^i  hn ; 
on  the  lower  Ktt  ventral  side  of  the  body  there  onoir^  in 
nearly  the  same  position,  a&in^lc  anal  tin,  ao  called  because 
it  lies  immediately  behind  the  vcnL  If  a  line  were  drawn 
along  the  middle  of  tlie  buck  for  its  whole  length,  it  would 
coincide  in  position  with  these  dorsal  and  ventral  ^s ;  they 
are  therefore  said  to  be  median,  as  distinguished  from  the 
remaining  four  which  are  laier.'il  and  patrcd  :  this  Unc 
would  aUo  subdivide  the  animal  into  two  h^ves,  each  of 
which  would  be  like  the  odicr,  and  such  a  creature  b  said  to 
t>e  bilaterally  symmetrical.  The  p;ilred  fins  then  obviously 
correspond,  in  relation,  to  our  own  limbs,  and  they  in  fact 
repreM^iit  tliem  ;  the  anterior  Qi  pectoral  ftii-i  are  placed,  as 
they  would  be  witli  u&  hod  we  no  neck,  clote  behind  the 
head ;  while  the  po:rterior  or  ventral  fins  arc  in  position 
rather  more  than  midway  between  the  pectoral  and  anal 
oiKfl.  The  body  is  seen  to  be  clad  for  the  greater  part  Jn 
fimall  scales,  which,  bowcvcr^  do  not  cover  the  head  and  lins  ; 
his  of  a  whitish  colour  beneath,  becoming  greyish  laterally, 
aad  getting  darker  as  the  baek  b  reached;  the  head  and 
body,  in  port,  arc  spotted  witli  black,  and  generally  there 
occur  also  ?iomc  yellowish  i.K  reddish  ^pots  upon  tlic  sidcs- 
As  the Troutp  in  common  with  even  m;tii  him&clf,  hasa  habit 
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of  tnodil>'ingiU odour  underchaage  of  dfcuimUacc^  varia- 
tion in  tbiA  respect  is  not  surpmin^ 

Running  ^long  the  side  of  the  body  is  a  *tneAW,  called  Vy 
Zoologuts  the  lateral  line  ;  it  is  a  highly  modified  «tnicEure 
'  of  tbenaturcof  anof^n  of  sensation,  and  in  all  probabilit/ 
pUys  a  more  important  part  in  the  frconomy  of  the  iinimal 
than  If  at  pTCM^nt  imaprfned.  On  examining  the  head,  the 
large  eyes  are  clearly  visible,  and  midway  between  them 
and  the  tip  of  the  snout  there  in  aecn  on  cither  side  &n 
ajicrture;  which  upon  cIikc  iriKpeclicm  \a  found  to  be 
divided  into  two  by  an  obHctue  fold  of  skin ;  this  Is  the 
external  noatrD  leading  inlc  the  nasal  chamber.  There 
are  nt>  true  eyelids  present,  hut  the  skin  b  pmduccd  into  a 
couple  of  transparent  folds,  which  lie  in  front  of  and  bcT^nd 
the  eye  respectively. 

The  only  remaining  jufIh  in  the  living  anitna)  to  be  noted 
within  the  scope  of  these  pa^^efl,  are  those  concerning  its 
resfxration.  Tlie  fish,  in  common  with  aU  living  things, 
plant  or  animal,  roust  have  air,  and  as  tliU  Is  held  in 
solution  In  the  water,  much  ^  we  should  hold  water  in 
a  spon^  the  fish  gct^  it  by  ^wallowin^  and  squeezing,  ao 
to  speak,  the  surrounding  nioilinm. 

Immediately  behind  the  mouth,  on  either  aide,  Ib  seen  a 
movablie  flap—the  operculum  ;  its  movements  will  be  seen 
to  follow  rnimediatcly  ajx^n  thow  of  tJit?  iHouth.  and  as 
under  cover  of  it  there  Ife  the  red  gills,  at  is  also  called  the 
gill  cover.  There  cxi^fts  a  scries  of  slits  in  the  side  of  the 
neck  betwerii  \\\c  f(Ul«,  placing  the  cavity  of  the  mouth  in 
communication  with  the  gill  cavity,  and  so  with  the  cx- 
(cfior ;  thb being  ao,  the  animal  on  opening  its  mouth  admits 
the  water,  the  mouth  is  thcni  cbavd,  and  llie  current  of 
water,  unable  to  iind  exit  elsewhere,  is  forced  out  over  and 
between  the  ^l^  the  movements  of  the  gill  cover  being 
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p^irtly  <liic  to  the  Torce  of  this  outsetting  carrcrl.  3n<l  partT/ 
to  a  oiuscular  effort.  In  order  that  the  water  may  not  pa«3 
dcwii  the  throat,  and  so  en  into  the  stomach,  the  b&ck  of 
the  fonner  is  closed ;  but  more  than  this,  for  tf  carefully 
wntched.  it  will  be  seen  that  the  ii.'^h  does  not  completely 
close  Its  mouth,  and  that  at  every  respiratory  movcincnt 
there  appcani  between  the  )aiv?i  ad  nppiimtl  ^Ini,  dear  suu! 
almost  traii^parent ;  this,  which  has  been  called  the  "veil 
or  cross-membrane"  among  fi^hc^  really  consists  of  a 
couple  of  delic-atc  folds  of  tlic  lining  of  the  muuth,  so  ar- 
ranged thJl  the  wattr,  in  the  very  aHeinjit  to  rush  out  in 
front,  forces  them  into  Action  to  defeat  its  own  purpose" 

These  observations  are  about  all  that  an  Incxpcncoced 
onlooker  c^r\  turn  to  any  scientific  account,  without  the  aid 
of  aaatomicol  knowledge;  but  a  deal  may  be  done  by 
making  good  use  of  the  power  of  observation  in  the 
ordinary  course  of  life,  and  fiuflicicnt  can  be  made  out  of 
the  organization  of  a  fish  or  other  animal  by  merely  pulliRg 
j1  about,  if  not  tn  tlic  cxerdse  of  tlic  gastrojiumic  fuaolou 
itj;eU',  to  illustrate  the  leading  fact^  of  its  structure: 

Upon  handling  a  fresh  and  uninjured  Trout,  the  first 
notkcablc  thing  is  that  whereas  the  body  is  soFl  anil  clothed 
in  muscle  or  flesh,  the  head  and  its  adjacent  parts  are  hard 
and  encased  in  a  bony  skull ;  the  fins,  too,  are  suf^iortcd 
Inside  by  a  v^riccofhomylilsment^  or  rayN,and  Tfptiton  the 
stretch,  the  scalclcss  skin  which  covers  them  will  be  seen  to 
form  a  kind  of  web,  while  these  fm-rays  thcmaclvc»  fray 
out  as  they  ;ipprnach  the  edge  of  the  6n,  Tn  front  of  and 
^ving  attachment  to  each  of  the  paired  fins  can  be  felt  a 
bony  ma.*M  ;  that  of  the  anterior  is  very  Xat^z,  and  It — the 
shoulder  girdle — nins  up  towards  the  skull,  and  forwards 
under  the  ^^  :  t^^  posterior  one,  on  the  contrary,  b  very 
'  TtiJt  c«n  bo  wcU  »ccc  ia  the  Ptitfr 
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TimsS,  and  runs  pamtlct  with  iu  fellow,  constituting  tlic  hij^ 
^rdle.  The  two  corrciipond  to  our  oivn  shoulder  blade 
and  hip  bone  rcapccltvcly.  These  sc/cral  bones,  together 
wilb  the  vertebral  <:t>luEiin,  nialcc  up  in  itiltfrmil  or  r^do* 
Bkekton,  as  dl^Clrf^tiUhed  Troni  the  scaleii  which,  forming  an 
annoQr  en  the  aiufacc*  conMitute  an  external  or  cxo- 
skeletoiL  Each  of  the  Kales,  if  rai^d,  will  be  seen  to  both 
overlap  and  to  be  overlapped  by  its  fellows,  and  while  a 
delicate  film  of  skin  will  be  found  connecting  them  together, 
a  forcible  pull  b  needed  t[>  displace  one,  whicli.  like  the 
drawing  of  a  tooth,  proves  a  close  connection  to  exist 
between  it  and  the  underlying  tissues.  These  latter,  in  a 
large  fish,  would  show  sign^  of  multure  at  that  point  to 
which  the  scale  had  been  attached. 

If  the  mouth  is  forced  open,  it  will  be  aecn  that  the  two 
jaw«  are  licxet  with  a  series  of  sharp  teeth,  which,  are 
dUtribnted  over  the  whole  gape,  extending  as  far  back  as 
the  middle  of  the  eye.  while  in  addition  there  occur,  on  the 
roof  of  the  mouth  and  on  the  tongue,  certain  sets  of  similar 
teeth,  all  of  which  arc  recurved  and  so  arranged  that  when 
nnee  tlic  prey  is  seised,  its  strngElca  only  serve  to  hold 
it  the  firmer.  The  folds  of  the  veil  or  cross  membranes 
already  alluded  to,  can  be  seen  to  consist  each  of  a  back- 
wardly  directed  fliip  of  thr  lining  membrane  of  the  mouth, 
lying  behind  the  teeth  borne  by  the  jaw«,  and  so  arranged 
that  the  water,  in  attempting  to  flow  cut  whence  it  came, 
mint  of  nttessily  force  them  in  frtmt  of  it,  until  niprting 
Ihey  stop  it*  passage;.  If  the  giU  covor  be  raised,  there 
wil]  be  seen  four  complete  gilb,  each  supported  on  a  bony 
base  called  the  gill  arch,  while  behind  the  last  one  there  can 
be  felt  a  small  but  similar  arch,  which  bears  no  gill ;  like  the 
tail,  hoircvcr,  it  has  on  its  upper  edge  a  series  of  homy 
Jilamrols,  the  ^o-catled  gSII-Takcrs^  which  are  beset  wiUi 
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mintilc  Iccth.  Closely  applied  to  the  inner  side  of  the  ^1^ 
cuvcT  iti  a  *iinall  gilMiki?  structure  ;  this  i-i,  us  it  uppevtn  Ir> 
be,  a  reduced  gill^  known  as  the  opercular  gill  or  pMudo^ 
bnnchia.  That  which  id  called  the  "belly"  cf  the  fish,  b 
in  reality  a  l^rg^  cavity — the  body  cavity — nhich,  as  can 
be  readily  seca  lodges  ^11  the  visceral  or^na ;  it^  walls  4re 
ni2<lc  up  of  He^h.  which  is  continued  into  the  great  muAcEea 
of  the  tavL  Consfucucus  among  thf^se  inlemal  organs 
is  the  large  swim^bladder  or  air-bladder  as  it  id  at  times 
called  ;  it  lies  alcng  the  bad:,  Jufit  under  the  spine,  and  k 
that  which  we  familiarly  call  the  "silvery  streak"  of  the 
Herring,  Immediately  bcltjw  this  lie*  the  alimentary  canal, 
with  itn  related  structure?; ;  chit-f  among  thc^e  are  the 
yellowish  liver,  with  its  bile-duct  and  gall-blndder,  and 
certain  fiiit:cr-llkc  organs,  known  d.t  the  pyloric  appendage^L 
It  ciui  easily  Iw  seen  that  tliis  alimentary*  canal  it  a  tul>e 
having  thick  mu^uiar  walls,  and  lined  by  a  soft  cnoist 
mucous  membrane^  at  the  point  where  these  said  pcx)ccucs 
arr  attached,  there  is  a  ^ddcn  change  in  its  characters  ;  the 
walls,  which  become  thicker  as  you  pass  from  the  mouth, 
suddenly  i:et  thinnern  and  so  a  con^trictiam  or  ^mIvc  ts 
formed  ;  the  portion  between  the  mnuib  and  this  valve  coo- 
stitutc^  the  <c^ophagu^^  and  ntomach^  and  all  between  thb 
and  the  vent  is  the  proper  intc-^nc;  which,  it  will  be  seen, 
docs  not  pass  straight  out  of  the  body  Gt  once,  but  Iibent  up 
before  doing  sa  Attached  to  Che  hinder  end  of  the  stomach  \% 
the  dark  red  spleen,  and  if  on  eviM^erating  a  fuh  nicb  as  this 
a  little  care  is  taken  to  slit  wp  the  inlevtine,  no  difficulty 
will  be  found  in  appertaining  the  nature  of  its  contcota*  In 
the  tttuni;iclx  we  find  more  or  Ic?tt  uiidi^cT^lcd  ftsxl,  pcrhapH 
but  recently  swallowed — sctne  small  wonnt  it  may  be  ia 
this  case  or  what  not ;  in  the  bent  part  of  the  IntcstiDc  will 
most  certainly  be  ^ccn  a  whitish,  pulpy  looking  masi.  which, 
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te  VfC  follow  it  bftck,  becomes  prccniah,  getting  darker  a* 
ihe  vcni  is  approached,  and  in  all  probability  will  contain 
^crt^n  smalt  pieces  4>f-solid  matter,  such  as  chips  nf  twig^ 
email  stones,  or  other  similar  structures.  The  alimentary 
canal  then  is  but  a  loog  belt  tube  running  throut:h  the 
body,  Ikeginning  id  the  mouth  and  ending  in  the  vent. 
if  hs  contents  Arc  washed  out.  there  can  be  seen  in  the 
Truut,  in  ratlicr  mure  thiin  ibc  lail  half  of  tlic  tilraif>hl 
portion,  a  aerie*  of  circular  fold*,  which  project  into  tb 
interior ;  Ihcy  vary  somewhat  in  shape,  and  really  cotro- 
spond  in  po^^ition  to  certain  blood  vcrs^eU  in  the  hitestlnat 
wall  Such  an  arrangement  as  this  h  called  an  intestinal 
vaJve.  If  the  swim-bladder  is  opened,  it*  thin  walls  can 
be  seen  to  enclose  a  large  undivided  cavity,  tilled  with 
air,  nnd  in  its  front  end  is  a  br^  Apcrtvie.  whidi  opens 
by  a  short  duct  into  the  gullet.  Suspended  below  this 
air  sac  ftre  tn^  whitish-yellow  organs,  whicli  vary  la  siu 
with  the  acafion  of  the  year,  bcfn^,  in  the  Trout,  largest  about 
autumn;  one  isof^n  lai^g^  tbaii  the  other,  and  when  ri|x; 
they  constitute  the  roe;  the  "hard  roe,"  consisting  of  a 
Dumbcrof  small  "grains"  o^  fishermen  term  them,  is  really 
the  female  reproductive  organ,  c.ich  grain  being  a  small 
e^fj,  and  the  "soft  roe'  is  the  male  organ  of  generation. 

Close  under  the  *pine,  and  running  along  the  whole 
length  of  the  body,  are  two  diirk-bmwnish  o^an« — the 
kidneys;  they  are  placed  side  by  side,  and  lying  along 
the  face  of  each  is  a  transparent  tubc^thc  kidncy-duct  or 
ureter ;  Ihe^c  two  duct«  tmitc  ;uid  oj^tn  behind  the  vent  by 
a  pore,  tn  the  female,  immediately  tn  front  of  and  or, 
dthcr  »idc  of  the  vent  is  a  small  slit,  which,  as  it  places  the 
body  cavity  in  commudcatlon  with  the  exterior,  is  called 
the  abdominal  pore ;  when  ripe  the  roc  is  passed  out  or 
shed  through  iLs  agency. 
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It  must  be  noticed  that  wh^^n  wc  remove  the  flesh,  unlefl^ 
the  aniTUAl  has  been  Brat  boiled,  some  force  u  Deeded  EO 
pull  it  awiiy  from  the  b.tcVbone;  Itere  lies  the  niot  of  a 
mo9t  tmport;int  matter,  for  while  it  U  obvioua  that  the  bony 
skeleton  protects  ccftaifl  importantorgaii3.it  at  tbc»metJmc 
forms  X  support  for  tlic  body,  and  also  offors  a  iurface  of 
attachment  for  the  flesh  or  muscles,  by  which  the  otdinaiy 
movements  of  the  animal  arc  maintained. 

Ample  opportunity  t«  afforded  us  in  almost  every  day  of 
our  Uvea,  of  observing  that  IhiB  bacl<bonc  conaists  of  a 
fiumbcr  of  similar  bodies  which  get  imallcr  afl  the  t^i]  \% 
reached,  and  that  each  of  them  la  a  bony  nodule  from  which 
go  off  certain  processes  to  cither  enclose  or  support 
important  stnictmcSi  The  crds  of  each  disc  arc  excavated, 
so  that  between  any  two  there  is  in  life  a  space  which 
enclose*  a  gelatinous  mass;  as  cachof  thc«  bodies  is  called 
a  vertebra,  the  whole  series  form  wh.it  wc  knuw  w  the 
vcrccbral  coliimn. 

As  regards  Uic  head,  the  eyes  have  already  been  noted, 
and  the  rofitHl  will  be-  found  to  lead  Into  a  small  sac — this 
is  the  OT^an  of  smell  or  olfactory  orj^an.  Our  fish  then  can 
smclV  and  tt  ia  aa  certain  that  it  can  ?ce,  but  at  Amt  ^j;ht 
we  are  al  a  lim  to  account  for  iItc  marvrllmis  jKiwert  of 
hearinf^  There  can  be  felt  through  the  6]<in  cl<we  behind 
the  eye  a  hard  bony  case,  and  if  this  is  sliced,  aomo- 
ihing  Is  sure  to  be  seen  of  a  dtltoite  but  complex  organ, 
endowed  within  it ;  thiit  ift  the  auditory  organ,  and  the 
well-known  '*ear  stones,*'  to  which  *uch  wonders  have 
been  accredited  medicinally,  are  amtainc^il  within  it-  Tlierc 
are  no  viable  '*  cars,"  such  as  thote  which  characteiiie  but 
rarely  adorn  oimclvc* ;  -but  ihcy  only  form  part  of  the 
"apparatus,  and  the  truth  is,  that  the  fish  ha*  infinitely  t^rger 
ears  hidden  inside  it»  head  than  e\cn  wc  possess,  but  it  hoa 
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l&o   trumpct'litcc  &n^gcmciit   with   whicli  to  convey  the 

l^otinil  (lirc<:l1y  to  thrm  IJki^  mirst^Ivc^  How  fiir  tht«  h  true 
4  all  6shc»  wc  ^hftll  acc  in  the  5cqucl. 

InsMc  the  head  a  uhltc  j'ulp/  mass  can  be  foiiiid  It  is 
small,  and  lies  ju&t  behind  the  tyc%  and  between  the  nr? ; 
it  b  tiut  scat  cX  cunning  And  ilcccptiovi  called  the  bnin  :  a 
cinDplcx  ntnjcture  i1  Lh  true,  ami  suffure  it  to  say^  th^t  it 
locft  net  fill  Ibe  whole  cavity  in  which  it  (b  lod^d,  and 
that  If  traced  back  it  can  be  acen  to  be  continued  into  a 
long  white  cord — the  spinal  marrow — or  spinal  cord,  which 
v^xiA  alonf:  llic  back  to  th?  tatt,  and  is  protected  tiA  we  \ix\^q 
»cen  by  the  bonca  of  the  Rpinc    Going  off  from  5om«  part 

^jOf  it  can  be  »«rm  cprtain  delii^le  while  cord^Fi  or  rcrvei, 
^tiich  arc  connected  with  all  the  organs  of  the  body,  and 
no  dtfTiculty  can  be  tbuiid  \x\  making  out  ^t  least  the  larg? 
one  which  enters  the  eye  from  behind     We  thus  see  that 

i^thc  head  bears  the  brnin  and  organs  of  the  higher  senses 
nhich  arc  closely  connected  with  il,  and  it  may  be  noted 
that  tlic^  uccjr  in  tlic?  ^ime  ordrr  in  the  lowly  Hsh  as  in 
the  lordly  mui, 

Sttmming  up  all  thi!;,wc  ^nd  that  the  body  is  made  up  of 
so  many  5ct5  of  organs  or  ^yMcnis  aa  wc  call  Uicm  \  there 
are  the  skeletaJ,  tlie  muscular,  the  alimenlaTy,  the  rwrvou*. 
and  90  on,  each  of  which  has  it^  own  special  funcCioo.  if, 
jwcvcr,  any  organ  so  far  described,  or  any  part  of  the 
is  examined,  It  will  be  seen  to  bo  more  or  lesa  com- 
'(Jetcly  pentioated  by  blood  vessels,  as  the  red  colour  of 
the  sanguitinry  fluid  nhows ,  and  in  the  living  fl,^h  this  can 
b«  moftt  admirably  seen  in  the  giU^  -"ind  at  the  b^ses  of 
some  of  the  foa»  Immediately  in  front  of  the  liver,  and 
bcnea^li  the  4;tt1>,  there  licit  the  heart,  aiid  all  the  vanuun 
blood  ve«seb  are  directly  connected  with  each  other  and 
with  JL  This  "wclbpring  of  life"  is  for  ever  pumping  on 
VOL  It— tL  K 
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the  vital  fluid,  which  in  lu  course  passes  from  it  thrcnigh  the 
gillt,  tlie^tc  to  ^wry  comctr  of  the  system,  and  back  ;ig^?n 
to  it»  porUlE.  Somctimce  palpitating,  fomctimcs  fluctuat- 
ing but  never  ceuing.  this  active  organ  acts  ua  &  ncblc 
example,  with,  at  a  low  csttntaie.  Iwo  and  a  half  thotKand- 
niillions  of  puUationa  durinj;  the  life  of  sl  man  of  three 
score  years  and  ten  :  pcffomili^  work  each  day  cxceedb|£ 
that  required  to  ratac  \20  tons  to  a  height  of  one  fool 

Dismia^inc  row  the  structure  of  the  fiah,  let  us  eon«ider 
the  mutual  relationiihipff  of  the  various  3^yMciii?i  detailed 
abovt:.  We  all  kiu>w  that  buth  a  fith  and  a  tnan  must  eat 
to  live,  although  it  often  happcn.t  that  one  or  other  of  them 
may  reverse  the  process ;  wc  know  that  if  starved  vre  mu*t 
perJah,  and  so  it  is  quite  clear  that  thia  fcedii^  propensity 
Sef  ftt  the  veT>"  root  <if  the  matter.  Any  one  who  haa 
watched  the  natural  movcmcEits  of  a  fi»h  or  other  anlmitL 
miLftt  be  aware  that  throvghout  life  a  deal  of  w:iate  matter 
b  pAMcd  out  of  the  body  in  one  form  or  other,  and  it  must 
have  occurred  tu  »uch  an  one,  that  U  is  to  miikc  gonci  t\\\% 
wadte  that  we  eaL 

It  U  diaraclcrbtic  of  ftll  living  tllmg^  jmhnal  or  v^cct- 
able,  no  niatler  of  what  they  are  eomposed — and  ihi*  \% 
often  of  much  that  U  distaateful — that  thcyeoiuiitt  in  the 
main  of  carbon,  hydrogen,  oxygen,  and  nitrogen,  wtuch  by 
their  union  form  what  arc  called  proteinaceous  substances. 
H  then,  this  process  of  waste  is  constantly  going  on,  it 
must  of  necessity  t>e  the  result  of  a  breaking  up  of  these, 
just  as  certainly  as  tht  loss  of  sub^ancc  in  ordinary  wear 
and  tear  Is  due  to  a  breaking  up  of  that  which  is  concerned 
In  the  case  of  living:  things,  in  order  to  make  this  good, 
reeourxc  must  be  bad  to  the  four  eotiKtiturnt^  ofofr- 
mentioDcd^  and  it  is  one  of  the  mij(fortunes  of  the  life  of  an 
animal,  that  whereas  the  plant  can  manufacture  its  protein 


ZOOLOGY  A^'D  FOOD  F/SNES. 


W 


«»  of  the  soil,  the  animal,  h^ivin^  no  power  of  doin^  this, 
must  get  It  re«dy  made  ;  And  to  thU  end  it  k  thnt  all  that 
it  cats  vri^  originally  part  of  fiome  other  living  thing. 

Allusion  has  already  been  made  to  the  contcntfi  of  the 
alimentary  canal  of  the  Trout ;  but  upon  reflection,  it  ht 
quite  dear  that  bi  addition  to  the  purely  niHdiive  material, 
there  mttat  be  Liken  into  the  system,  by  so  voracious  an 
animal,  much  thrLt  is  not  wanted;  for  instance,  dlthougli 
the  fUh  requires  certain  fatty  and  mineral  substances  In 
addition  to  the  purely  nutritive  ones,  it,  on  eating  5ay  a 
minnow,  neither  wants  nor  retains  all  Its  bones  and  liArd 
parts,  any  more  iTtan  would  a  mar.  Once  in  the  system 
these  must  be  ^t  rid  of,  and  \ihile  no  man  ever  dreams 
od"  swallowing  fish -bones  or  tca-lcaw^s,  it  may  not 
ptfliape  have  occurred  to  many  of  us,  that  in  discarding 

R these  tfld  similar  objects,  wc  arc  t^oing  by  instinct*  ju^t 
tkit  which  ndtufc  is  cvnst^nll/  doing  for  us  unconsciously. 
As  fiwalZowed,  the  food-material  Is  insoluble,  and  before  it 
EBfl  be  Itkkcn  up  into  the  n>-stem  it  must  be  broken  up  and 
rmdered  fit  for  unc.  The  walls  of  the  slomacli  have  buried 
Rup  In  them  certain  glands,  by  the  agency  of  which,  together 
iritb  that  of  the  pancreas,  when  present,  and  the  liver,  thia 
b  effected,  ard  a  digestive  process  goes  on.  Thdt  mitlcy* 
looldng  emulsion,  found  in  the  first  part  of  thi?  inieiiinc  of 
the  Trout  or  any  other  animal,  is  food  material  thus  acted 
upon,  (UhI  ai  the  intestinal  walls  contract  it  is  forced 
through  them  much  as  yon  can  squeeze  mercury  through 
a  wosh'kathcr  It  is  then  taken  up  by  Che  blood  an 
it  Ravin  on,  dnd  is  thus  conveyed  to  the  parts  of  the 
body  as  so  much  nutritive  material ;  it  Is  now  as  fully 
of  the  animal  as  i»  its  blood,  and  an  Assimlla- 
Ive  stage  Ls  reached.  The  mniitritiou.H  portinnK.  not  being 
up,  because  not  di»olved,  are  now  passed  on,  and 
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together  constitute  tbc  »olid  cxcrcU,  iIk  charactcrutk 
colour  of  mbicJ)  U  <Iuc  to  llic;  ^tdniixturc  of  the  colouring 
nutter  of  Ibe  bilc;  An  excretive  function  is  thus  estab- 
lished ;  but  it  b  only  on«  form  of  such*  for  in  hs  course 
through  the  body,  the  blood  b  for  ever  giving  up  the  ^rorc- 
said  outntivc  miteruJ,  and  rccdrtng  in  exchange  n-aate 
products — products  of  docomposition — vrhich  ore  again 
dmvQ  ofT  from  it,  and  finally  cast  out  of  the  boily  as 
useless;  thdr  rcicnsion  vould  in  fact  pro^'c  fat^  The 
Iddncys  arc  the  k^din^  organs  which  perform  this  duty* 
while  thai  form  of  excretion  going  on  in  the  glib  is  koowa 
as  respiration  or  breathing, 

A3  dirtinguUhcd  from  these  excretory  processes,  those 
%\AX\^  on  in  the  liver  ^rui  other  gl^inds,  wfirrc  the  bile  or  a 
similar  duid  is  formed  to  be  again  used  in  the  styttein,  aitt 
known  as  ^ccretjon^  Thc5c  functions  arc  all  absolutely 
csM^ntfji!  tn  the  welfare  nf  the  individual ;  stopjiagc  of  them 
would  caufw  dcntK  ^i^d  they  are  therefore  !^id  to  be  vital; 
there  nre  certain  otlicrs,  however,  hardly  IciS  important 
chief  among  which  is  that  of  moti  -n  ;  moreover,  tf  tbc  living 
animal  be  watched,  it  will  be  ?iccn  thiit  it  also  has  the 
power  of  alterinf;  it«  course,  and  of  doing  numerous  other 
thing's,  which  ^c  cannot  ascribe  to  any  but  fm  intcUigcot  or 
at  lca--rt  a  htghly  sensitive  power — a  poncr  of  contrul  over 
lt«  action^  in  winch  ctven  the  highest  animals  are  at  dmes 
dcfidvnL  ^H 

One  CMcnlial  rcmairvt.  The  Trout,  at  all  tuncstimld  and  " 
retiring.  frcciuciUly  rests  by  day  under  shelter  of  some 
shady  spot,  and  its  activity  Increases  towards  nlf^t; 
tcwardfl  autumn,  however,  it  scdcs  its  fellows,  activity  is 
gcncTally  very  great,  and  the  conjoined  dTorls  of  the  lwx> 
sexes  come  into  play  for  the  furtherance  of  the  species  ;  the 
roe  is  shed,  and  a  reproductive  pbue  is  reached    The 
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creatures  now  live  on,  :ig;tir  to  repeat  these  several 
processes,  or,  their  course  being  cndedt  they  po^ts  away  in 
what  wc  call  death.  Looked  at  thus*  the  whole  Q^amsm 
U  but  a  macliine^  \n  which,  from  a  material  point  of  view,  a 
constantly  recurring  cycle  of  changx^  la  for  ever  going  on, 
a>Mi3tl]a(ii3n  4T1i1  WAKte  |>rqirlu;i11y  at  wirrk.  A  haUnet;  in 
[avotir  of  afi^imil^Ltiov  results  in  the  accumulation  of 
nutritive  material,  and  f^rowth  follows  ;  while  a  balance  in 
&voiir  of  WA^Ei^  leads  on  to  failure  on  the  jtart  of  one  or 
more  offtans,  and  the  body,  no  longer  capable  of  concerted 
jLction,  dioL  Thi,-i  "  natural  death  "  or  vrasting  is,  however, 
not  to  be  confounded  with  that  which  is  the  more  cuminun 
cauw  of  death — dcstructJon — which  is  really  antfictal,  and 
due  to  the  prcr^cnce  of  a  foreign  element  hnving  no 
cxu^tcncc  hi  the  hddiUhy  system,* 

Wc  are  now  in  a  position  tc?  form  a  dear  notion  as  to 
what  a  EiAh  is,  and  of  its  rclritions  to  its  surroundings. 
Thai  which  i*  true  of  it  is  equally  true  of  all  living  beings, 
from  man  hinoiclf  down  to  the  smallest  organism  which  our 
micn^ftcopes  can  reveal.  Life  h  the  ^m  of  these  rLCvera! 
^ftctivitic^  iind  the  rcaM)a  for  introducing  any  mention  of 
them  heie  is  simply  and  piolHy  because  il  is  for  the 
^products  of  certain  of  them  that  »'e  capture  our  6sh.t 
For  the  mainten.-uice  of  thw  "  lifc>"  and  the  gratificatjon  of 
]U  nianifc^lH  denrw,  our  complicated  trading  systems  exi»L 

Leaving  now  this  physiological  line  of  thought,  it  will  be 
noted  that  our  Trout  i)  one  of  9^000  or  10,000  species  of 
animats,  each  of  whidi  ;igree«  with  it«  fellows  in  h^vinf*  a 

my  vertebral  column,  a  bony  gill  cover,  and   in  certain 
Icristic  features  uf  the  bony  ^kuH,  tht^  ^\\\%,  and  tithcr 


•  No  bvtt«r  ctM  can  be  here  ened  thin  that  of  ibc  Sdmoadixasc 
t  Cenaki  ipecbl  fanciion*  ind  Ihrir  lisntflcucf,  wall  be  dcidi  wUh 
due  Gounc 
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organs.  For  these  reasons  they  arc  ;ill  dastcJ  together, 
anil  called  the  Tdtt^td,  or  lx}ny*1ishc^  An  wc  prueccd 
further,  we  find  thflt  of  ihese  some  3,000  hav-c  an  air-bJadder 
which  opens  into  the  alimentary  canal  and  vrc  there* 
fore  group  them  together  and  caI]  tlicm  the  Pkys^fstomi. 
Certain  of  these  stgain  exhibit  characters  in  common ;  the)' 
dllTcr  very  much  in  sikc,  colour,  and  habit ;  aoinc  ascend 
the  fivers  m^icly  lo  hpawn,  otlicrs  liv^c  In  deep  vatcr,  while 
others  n^vcr  leave  the  river  or  lake  in  which  they  abound 
Their  internal  anatomy  differs  somewhat,  and  ^vhilc  they 
agree  on  most  points,  tlicre  ia  a  great  diventhy  on  others  as^ 
for  ex;tmp1c,  the  number  ar;d  siae  of  the  pyloric  »ppenda;;c8. 
Still,  they  &U  have  scaldcss  heads,  the  sm^ll  second  dora^l 
Ha,  and  ctlicr  chaiactcrs  in  tummon  ;  uiid  while  ilicy  arc 
not  the  only  ibhes  in  existence  which  show  one  or  other  of 
these.  It  tft  still  very  convenient  to  associAtc  them  under  one 
order,  which*  with  the  Salmon  as  Its  head  or  tyjxv  wc  call 
the  Sdtm&fu>idti ;  it  includes  the  allies  of  that  animal,  all 
the  Trouts,thc  TruiTs.  Blue  Polls.  Chars,  Polans.  die  Smelt.  ^ 
Gnylin^  juid  others.  It  will  be  ubiierva!  that  thU  remit  ^H 
vt  the  outcome  of  the  oomparison  of  a  series  of  forms; 
certain  features  predominate,  and  wc  therefore  speak  of 
them  as  eh ar;icl eristic  of  the  group  ;  but  ^a.  En  compar^ 
any  two  formfi,  differences  are  to  be  foimd,  our  standarr^ 
although  convenient,  is  arttfictal.  Still  in  accordance  as 
Viny  form  differs  from  it,  It  is  uld  to  be  modified  ;  if,  as  fn 
thecase  of  titc  grey  and  the  common  Trout,  the  diHcrencc  is 
:(]ij>ht,  the  one  or  other  b  said  to  be  slightly  mcjdifled  ;  but 
if  great,  we  say  that  it  is  highly  modified,  Thi*  bntnch  of  | 
science  is  known  as  Mm'fih^U^,  and  it  is  the  cxpTcssion  of 
likened  and  unlikcnc^  ;  as  *ill  be  secii,ita  teachini;*  are  Ta 
some  respects  purely  tentative,  and  liable  to  be  replaced  a», 
knowled^  advances.     They  arc  none  the  less  useful  focJ 
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woflung  ptifpoft«8  however,  and  we  wilt  now  a|>ply  then  to 
ccrtftin  charftctcriaUc  fonna  i>i  food  fiihca. 

By  such  methods  wc  create  our  specie^  genera,  and  so  on, 
study  of  each  of  which  lihowa^  to  u:e  cvidcnoe  of  an  cvcr-prescnt 
tendency  to  change,  an  cvcr-cotistant  wrestling  for  powcror 

iprccedrncc  in  the  struggle  for  cvistcncc.  InablUiy  to  cope 
with  adversity  leads  on  to  e determination  \  competency  to 
do  50  results  in  survival,  under  changed  circti instances — 
*  the  «urviva]  of  the  fittest." 
The  PAyn^Umi  include  such  valuable  food  fislies  as  the 
HcfriDg!^  Carpa,  EcU,  the  Pike,  and  t)icir  allien;  whatever 
variations  may  extvt  among  them,  they  all  have  in  common 
the  open  air-bladder,  and  excepting  instances  where  the  lirat 
dor&al  or  pectoral  fins  may  t>c  sj>if>ous,  all  t)ie  An  rays  arc 
po^  and  hranchinp  like  those  of  the  Troul  already  referred  to, 
r  Takinfr  fir$t  the  Herring;  tribe  or  Oupeidte^  which  in- 
cludes the  Pilchards,  SarHincs  Sprats  Shad,  Anchovies, 
Whitebait  and  others,  we  have  to  deal  with  shore-loving 
C^c^arious  form».  whose  bodies  arc  covered  \«ith  lar^ 
«calc^  which  on  examination  are  st^n  tu  be  xracK»lh-cdged, 
or  cycJoJd  as  they  are  called,  ^  di^tinguhhed  from  those 
which,  having  comb-Iikc  edges*  arc  called  ctenoid  ;  the  head 
In  these  animaN  in  scalclc's*;  or  naked,  and  along  ibc  veniral 
side  of  tiic  body  the  bcoIcs  oficn  assume  the  form  of 
serrated  bony  platca.  Unlike  the  members  of  the  Salmon 
tribe  they  have  but  onedor*sjllin,  ;ind  as  In  them,  the  iielvic 
or  ventral  fins  which  lie  vertically  below  this  are  s-itd  to 
lie  •tbdomtnal,  while  the  pectoral  fins  are  in  thdr  normal 
positioD.  The  notched  tail  Is  very  short,  Uie  vent  and 
ingle  anat  hti  being  pbced  far  back  llie  eyes  arc  large, 
add  guarded  by  two  folds  of  skin,  as  in  the  Salmons ;  these 
are  not  tme  e>'clid«  in  the  sense  of  those  of  the  higher 
animabf  although  like  thccn  Uiey  arc  protective  organs.    So 
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its  A3  cxtcniAl  characters  go<  therefore^  tlicy  differ  from  the 
Salinon«  nuinly  in  the  absence  of  the  second  donal  fin. 
Wlicn  the  mouth  is  cxaraincd.  a  marked  ditTcicncc  i*  fcen, 
fof  lis  siipjjorting  bones  are  higJily  movable,  and  umtcJ 
lo(;ether  by  a  flexible  irtte^ment,  «o  arTArkjred  that  on 
opcrtmg  the  mouth  there  is  formcii  a  sort  of  funnel,  Tlicir 
food  conitixts  of  mintiie  anlm^iU  and  «ma1]  liKh,  sim\.  Uke 
nearly  all  fishes,  they  swallow  their  prey  wbok  ;  their  teeth 
Arc  reduced  to  a  mmiiimm,  being  eit!;er  very  i^mall,  or.  as  in 
Ihc  Shad  and  Andiuvy,  practicMly  abst-nc  The  animal 
swalloM's  its  prey  in  ^rcat  quantttie«,  swimming  on  to  it  so  to 
Apeak  cpcn-mouthcd  ;  as  of  necessity  it  must  lake  in  much 
lh;tt  is  mil  wanted,  the  gill-mkcr^  are  rnnrmmnly  enbt^ed 
and  form  a  ctnUnlng  apparatus,  ihrou^^h  which,  on  clocitre 
of  the  mouth,  the  water  and  any  useless  material  arc  drained 
All  have  pyloric  appendages  anil  gill-structures  like 
Ite  Satmoni ;  the  air-bladdt-r,  however,  is  stran^^ely  modiUcd, 
for  it  o[Jcns  behind  the  vent  externally,  and  its  duct  com* 
Diunieatet,  not  with  the  gullet  a-s  in  the  Trout,  but  ivilh  the 
stomach  ;  no  great  skill  la  needed  to  sec  th:it  thi^  "silver 
streak"  ruTia  up  into  the  head,  and  it  there  gd^  in  among 
the  bones  of  the  skull,  abutting'  against  the  parts  of  tlie  ear 
in  a  ver>-  curtoiu  fashion. 

Turning  nciwtci  the  Carp  tribe  or  CyfrimiutsyWiKyQvx^g^Yach 
are  found  the  Ko%ch,  Dace,  Bream,  Minnow,  Rudd.and  their 
allies,  wc  come  to  a  e^up  of  highly  modified  freshwater 
fishes.  Externally  ihey  are  much  like  the  herrings,  except 
that  the  body  it  i^enemlly  more  oval  in  thape^  In  the 
wclUknown  Gold-fish  and  some  others  the  dor»l  fin  b 
elongated,  generally,  however^  the  ventral  fin%  lie  just 
beneatli  ii*  anterior  end.  Very  often,  that  region  of 
the  body  in  front  of  these  is  shortened  tn  |>roportion 
as  tile    body  is  rounded.      In  some  of  the  BrramK,  the 
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b<xIy-C3\ity  and  vt*nl  arc  carilcJ  .forwariJb.  and  with 
ibcm  Ihe  veirtral  fin*,  to  ihat  the  anal  fin,  lengllicnwi 
in  proportion,  comes  to  lie  beneath  the  doraal.  Most 
of  thcni  luve  toathlcrt  jaws,  and,  with  tlie  exception  ol 
ccrtam  African  Loaches,  a  large  homy  tooth  at  the 
back  of  the  thrgat.  Here  arc  fishes  wholly  or  mainly  vege- 
table fceJci3,  they  have  no  j^w  leclh,  but  as  a  crushing 
povrerbofiierbicc  to  them,  thela^tpAir  of  gill-arches — which 
do  not  hoiAx:%^r,  bear  gills  thcoiMrlvcs — send  in  tcctlu  to  meet 
which  the  skull  ^end^  down  a  Icdf^e  of  bone  into  the  roof  of 
tfae  mouth,  which  bear^  the  Ui^e  homy  rnxs^  allu^led  to 
above.  They  h;ivc  no  pyloric  appcndagca.  but  upon  0])CDiiig 
a  Caqt  or  Roach,  one  cannot  fail  to  h&  struck  with  the  large 
air-bladder ;  it  is  subdivided  into  t^o  chambers,  tJic  front 
<«lc  of  which  commuLiicdtcs  with  the  alimentary  canal  by 
a  long  dnct,  and  also  with  tlie  ear,  not,  however,  by 
sending  up  a  process  into  Ihe  rikull  as  in  the  Herring,  but 
through  the  agency  of  certain  small  bones  which  become 
Mfi  nifKiificrd  as  to  form,  between  it  and  the  car,  a  chain  of 
buffers. 

The  air-uc  in  most  fishes  is  hydrostatic  in  function,  that 
b^  the  animal  has  ic  in  its  power,  either  by  the  control  of 
certain  muscles  or  otherwise,  to  pariUUy  fill  or  empty  it  of 
llie  contaicied  air  or  g^is;  it  ihirreby  acts  as  a  flci^it  or  a 
balloon,  altering  the  fish's  specific  gravity.  It  is  no  un- 
coamon  thing  for  thi^  orgaD  to  rut>turc  and  burst,  when,  oii 
being  taken  from  tlie  water,  the  animal  la  relieved  from 
presnira  Aithouf;h  this  hydrostatic  function  ts  that  of  the 
ajr-hdadder  originally,  it  Is  not  its  only  one.  It:i  tension 
in  the  Carprt  is  mtvst  striking ;  ^o  fully  dbtcnded  !.«  it  that  it 
will  answer  visibly  to  the  touch  of  a  hair,  and  as  it  is  in 
close  contact  with  the  body  wat]  and  viscera.  It  Is  but  fair 
to  a&uuiie  that  it  also  serves    to   convey  to  the   car,  by 
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means  of  the  atnictarc^  just  ct^scnbcd,  impulses  originatjng  - 
in  tlic  niotioQ  of  bodies  in  the  WAtcr;  the  C^rps  and 
rheli  allien  ail  live  En  ponds,  h-Uces,  or  shallow  Hver^  and 
thtf  air-bladdtfr,  not  needed  for  hydrostJitic  purpotAca:,  is  here 
put  to  a  new  use  Tbb  change  15  correlated  witli  life  to 
shallow  wntcr,  as  the  only  other  fishes  which  ihow  \\  are 
tithcr  frcihwater  forniSp  or  if  they  enter  the  sea  are  merely 
*'oofl3tcr9."  One  of  such  h  the  gigantic  Shcat-Fith,  a 
Siiur&id  which  abotind*  in  the  Danube.  Many  6«he?fi 
produce  an  audible  sound  ors.  removal  from  and  often  in  the 
water,  and  ccitciin  of  the^e  5iIuroid5  have  been  called  the 
"Fiddler  Rshes"  from  the  characters  of  the  sound  they 
produce  \  whde  many  forms,  either  by  the  flapping  cf  the 
gill  cover,  by  the  sudden  expulsion  of  air  from  tlie  alr- 
bl^idder,  ur  by  certain  other  methods,  produce  the^e  and 
Mmilar  sounds  It  is  only  among  the  Siluroida  that  vtx  find 
a  special  api^aratu^  net  apart  for  ttiis  pur]>ose,  and  it  tnay  tx 
that  the  accessory  auditory  apparatus  is  spectalfy  adapted 
in  connection  there\^']th. 

The  fact  that  in  »ome  of  them  the  body  wall  thtns  where 
the  atr-bUdder  comet  in  contact  with  it,  favour*  the  suppo* 
Mtion  that  it  is  related  to  the  ear,  as  is  the  drum  of  that 
Q^axi  in  the  higher  animals. 

Any  such  apparatus  would  be  adv^ntagccus.  if  only  it 
could  detect  the  presence  of  the  voracious  Pike.  The 
chancten  of  tliu  freshwater  demon  are  facnili&r  to  moat 
people,  and  however  man  might  regret  it,  it«  dixuppearance 
would  be  hailed  by  many  vaJucd  fluviatile  (it^hefi.  It  is 
repretcnied  t>y  tJie  i^eiius  Exax  alone,  tltc  massive  wcll- 
stt  ffune  of  which  needs  no  comment  here ;  n^  6nd  the 
second  dorsal  fin  again  prcient.  but  i^\r*  time  in  the  abMroce 
of  a  first*  while  It^  long  body  bears  tlic  fsniiliar  abdominal 
ventral  linft.    In  the  head  there  are  seen  great  changes  \ 
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the  capadty  of  iu  mouth  \t  w«)l  known,  the  nostril^ 
Iflitcjid  of  b^E^  At  the  extreme  end  of  the  »iiout>  b 
a  little  in  front  of  the  eye,  and  it  U  cle;ir,  tliere* 
fore,  that  the  "  running  to  pw"  which  it  exhibits  19  due, 
as  in  nutny  other  H&hcs.  to  an  clort^atioD  of  the  prc-nasal 
portion  of  the  head.  Teeth  of  the  mo*t  formidable  kind 
arc  here  cver>'wii«re  present;  jaws,  tonj^xic,  j^illarchen, 
UKi  every  available  support*  arc  alike  pressed  into  the 
service;  the  icrrible  weapons  have  hinged  and  movable 
boflcs  of  attachment,  and  arc  so  arran^^cd  that  while  they 
favour  the  entry  of  its  prey,  any  attempt  at  escape  U 
impoiatble,  for  ttiey  then  fly  up  like  so  nuny  harpoor*  blades 
and  hold  it  the  firmer.  Although  certain  of  its  teeth 
arc  lixcd,  this  voracious  anim.il  in  strictness  hix>ks  itself 
00  to  iU  prey,  as  indeed  do  many  fishes  ;  and  considcrinfr 
this,  tJie  fact  that  it  is  at  times  choked  in  the  attempt  to 
ckrour  a  fi<tb  bigger  tKan  it^tclC  or  an  animal  bcycnd  the 
of  Itf  jawi^  IS  easily  exphined,  a<  Is  alito  tlie 
B^Meace  of  gillrakcrs.*  In  that  the  pyloric  appen- 
dages may  be  present  or  absent  in  species  of  a  gcnuf^ 
their  absence  in  the  Pike  Is  not  surpri^iing. 

The  only  reeiainijiic  f'hydoatcnioua  fishes  which  can  be 
noted  here  are  the  HcU.  FlhIlcs  ititli  elun^atuil  Eil-like 
bodies  occur  in  most  of  the  great  groups,  but  the  Eels 
properly  80  called  arc  the  Munenoids  of  Zoolog)'.  '1  he 
locig-boilicd,  scale1c£s  Conger,and  iu  aniall  scalc-elad  fresh- 
water aliy  are  familiar  to  all ;  but  it  may  be  noted  that  in 
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•  Two  spcdmeni  sh<Fwme  This  will  he  found  la  the  Western 
Ct^HerieiL  Tlic  lislici  were  tillcU  tn  <iUcmtitiii2  to  iw^kUijw  a  dtick  And 
aa  ^\  rr4p«cii>*e]yt  ^d  <c  ^^^  ^^  t^^x  that  in  tho  Utu^r  C4&«  \ht  Ml, 
by  rhtoe  ef  Its  ihjpcr.  wuuld  tnati  probahTy  Kavc  «c;]pcd,  had  nai 
\\vG  pike,  ta  lU  c>eod,  d^^Kd  il>  J4ws  &nd  thm  brvuifhl  its  facd  tcclh 
into  piay. 
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|]ic  UtttT  tliL*  ^nijiU  H^alci  arc  ccmplctdy  buiicd  op  in  the 
thEck  tlcin.  The  v^Dt  \%  placed  well  back,  the  tall  exceed- 
ing the  body  in  length  by  but  ft  little,  the  pectoral  fin»  arc 
small,  while  die  ventral  ones  are  wholly  absent.  The  pait- 
ocular  region  of  the  head  U  here  elongated  and  there  is  s 
lai^  mouth,  which  in  some  Ecb  of  the  Tropical  seaa  b 
carried  h^tck  for  ;m  hnniEnine  itL^Lance  ;  teeth  are  prCTcni,  aild 
the  upper  jaw  bones  are  partly  united  to  the  »kulL  The 
fins  aild  gill  cover  arc  alike  soft,  and  their  supporting  boneif. 
thoujjh  pu-acnt,  are  reditccd  to  a  niinliniiin.  The  gill*  arc 
normal,  and  the  gill  covets  unite  yf\\h  the  body  waIL& 
so  a»  to  leave  a  small  pa$^agc  on  cither  .<iidc,  immediately 
m  frnnt  tif  the  pc^ctural  fin.  In  some  KrfU  thut  \s  carried 
further,  and  the  two  pores  run  together  and  form  a  single 
apeiture  on  tlic  under  side  of  t}ic  head;  and  probably 
these  and  other  modification!  have  to  do  with  UieSr  sus- 
taining; pou'ers  on  land.  They  aie  of  a  restless,  wandering 
disposition;  that  which  best  characterises  them,  however, 
Is  the  continuity  between  the  anal,  caudal,  and  dorsal  ^ns, 
Tbi&  Aame  condition  is  seen  in  the  young  of  ctbcr  fofm$ 
the  separate  dorsal  and  an^l  linF^ being,  in  the  adults  derived 
^G  Che  rcwlt  of  a  breaking  up  of  the  at-ltrst  continuous 
ftXL  The  Eel  never  breaks  it  upat  all.  and  i.h  in  thb  rc»pect 
a  ba^  baby,  for  whidi  re;i-Hnn  it  U  ^sdd  to  retain  an  r^rly  or 
embrj'onic  condition.  The  retention  of  infantile  characters, 
however,  IS  no  new  thing  in  even  the  study  of  nunkind.  If 
carefully  watched,  ilierc  wUl  be  Htcn  rear  the  end  of  the 
tail  a  ]>uhating  area — the  so-called  caudal  heart :  tt  is 
really  an  enlarged  portion  of  the  great  lympliaili:  vcsnel  of 
that  region,  which,  owing  to  Its  size,  gives  rise  lo  a  vu;it>le 
puUe.  The  backbone  of  the  ecb  u^unlly  consists  of 
between  200  and  jco  vertebra^  and  stands  at  one  extreme 
of  the  Teleottean  seric«k  at  the  opposite  end  of  whicharethe 
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Coffer  fishes  which  never  have  mere  th:»n  15;  the  Eels, 
however,  are  surpassed  by  £ome  of  Ltie  lower  fi^hvs  in  tliis 
respect.      They    h.ivt:    no    pyloric    Appendage^    jLnd    ui 
aMociina]  pore  is  present.     ?<:d^:ip?  into  no  «tibject  afToct- 
inc  ihc  fish-uvtcre9t8  ha^  more  error  ever  crept  than  into 
die  "  EcKjuesiii^d."    The  ancients,  cvc«  AristoUc  and  PHtiy 
were  literally  "  at  aea  '*  here  ;  spontaneous  generation  ard 
bermaphrcditism  have  alilce  been  re-'iortcd  to,  in  order  to 
cxpl^fi  away  the  ajiporent  anomalies  concerning  the  pro* 
pagation  of  this  group ;  even  to-day,  the   popular  notion 
that  they  are  mud-bc^ottCQ  finda  favour     Early  in  the  17th 
ccntnfy,  nn  Italian  phynician,  examining  only  the  I'l^er 
flpccifncns  from  brackUh  water,  fincE  found  the  female  roe; 
and  iLldiou^  it  was  a*  well  known  then  as  now.  that  the  old 
Eels  went  down  to  the  sea  while  t-nly  ycumg  fry  returned, 
DdCher  be  nor  anyone  had  up  to  that  time  examined  the 
smaller  individualN  bclicvinif  them  to  be  yonn^  oncj.     But 
upon  dciing  m  Ni^me  nine  years  ago,  an  Au-ttriuu  n;ituraltst 
fuocceded  In  finding;  in  them  the  coTrcsp<andinp  male  or^o, 
like  that  of  the  female,  necessarily  immature  at  the  time  of 
ohacfvation.     Afkcr  strange  oscillations  between  fact  and 
fiction,  tlie  question  stands  thus  :  the  ripening  fish  leave  for 
the  sea  in  the  autumn,  and  after  an  absence  of  five  or  ftix 
werbc  they  Kjiawn — in  Aonie  ca^s  on  known  niuil  b^mkc  ;  In 
the  spring  the  young  onei  begin  to  come  up  the  iivcri^  with 
an  experience  of  some  dght  or  ten  wcekA  of  marine  life,  to 
enter  upon  a  fluviatile  cxIstcncc^    The  parents,  however,  do 
noe  appear,  and  the  only  supposition  if  that,  like  the  Lam- 
preys, tbcy  spanii  and  then  die.     First  among  the  difficulties 
of  actually  demonstrating  the  ripened  male  organ.  Is  that  of 
captufiQs  an  Eel  in  the  deep  and  open  sea. 

Compaicd  with  wh^t  [«  -^eell  in  the  Salmon.^  thi^  mlgra- 
tioQ  of  the  Eels  U  instructive:    Among  the  former,  we  have 
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amimalfi,  living  in  the  sea,  but  finding  it  favourable  to  the 
wdfjirc  of  the  race  to  Asccnd  the  nvcrs  to  spawn ;  tlus  they 
do  in  1  variable  clcgr«e,  but  the  Smelt,  whidi  usually 
a^rcndf  to  freshwater  from  Auf^iut  to  April  or  May,  h;L£ 
been  kept  cipiivc  and  healthy  for  years  in  inland  ponds. 
The  Rcls  present  a  casr  ihc  exact  Tcvcmc  of  this;  having 
already  accustomed  themselves  to  life  ifi  fresh  water,  they 
find  Jt  profitable,  net  to  aay  absolutely  nceeuary,  to  rcttim 
to  the  sea  to  spawn. 

Leaving  now  the  bony  Ushes  with  an  open  air-bladder 
wc  come  to  the  consideration  of  those  in  which,  unless 
altogether  absenl,  xts  connection  with  the  alimrntary  canal 
ifl  lost  These  forms  are  known  as  the  Pfys^/ufu  iJear- 
ing  in  mind  tlic  fact  that  the  connection  did  at  one  time  exist, 
the  discinetion  looses  all  value  excc|H  as  rL-f;iiidi  the  ;tdult 
fish  ;  it  i£.  hottc\'cr,  an  exceedingly  convenient  one.  These 
finhes  fall  under  two  great  grou]>s.  sharply  niArlceJ  o^  from 
each  other  by  the  characters  of  their  fin*,  whidi,  within 
certain  limits,  are  either  ^glt  or  spinous, 

ForcmoAt  among  the  soft'iinned  E<^oup  or  xhc  Anatam'- 
tkia*\  corner  the  Cod  tribe  or  Gadid^,  which  includes  tbe 
Cod.  Whiting.  Haddock,  Pollack.  Coal  fish.  Hake.  Ling,  and 
their  allies.  The  Ling  is  someij^lut  Eel-Uke  h\  th;ipr.  whUe 
the  li«l  pout  or  Burbot,  the  only  freshwater  rcpresentati\-e 
of  the  family,  resembles  the  Eels  in  its  habits.  The  true 
Cods  arc  esscnlially  northern  forms,  occurrinff  at  variable 
and  «ometifues  at  threat  depths ;  they  approach  our  shores 
during  the  winter  to  spawa  when  they  Tall  &n  easy  prey, 
and  are  captured  in  immcn-*Be  mimlx^rt :  while  throughout 
the  whole  year,  they,  in  common  n-ith  the  smaller  members 
of  the  family,  arc  6shcd  for  on  account  of  their  great 
culinary  value.  They  all  liave  a  lieavy  scale-clad 
bod/,  vith  a  large  head^  Immovably  fixed  to  the  spinal 
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coluina     Their  ^x\%  when  compared  with  the  Eel's  or  witli 
those  of  the  embryo,  arc  exccedingty   Instructive     The 
dorsal  fa  10  (generally  broken  tfp  into  two  or  even  three 
parti,  And  the  anil  tin  Into  two  ;  but  even  where  this  \%  the 
case,  the  interv^lK  between  the!r,  if  present,  arc  very  *light, 
while  the  caudal  fin,  rarely  notched,  i:;  gcncr^Iy  rounded 
pufttcrioHy-     ^  sotne»  the  dorsa]  And  anal  fins  arc  each 
represented  by  a  ^nglc  long  fin,  while  In  otheri  there  ii 
practically  pre^tent  the  continuous  Bn  of  the  £cl<    The  tail 
is  enormous  And   vciy  powerful,  iuid   the  body-cnvity   is 
piciponionally  fmall,  the  vent  being  carried  very  fai  for- 
wards ;  ecnctnlly  it — as  in  most  Tclccstci — and  the  anal  fin 
tie  vertically  below  the  iccund  dora^l  6ei  ;  r^irely,  hnwevrr,  it 
may  be  toraen-hat  farther  back,  or,  ax  in  the  Whitings,  still 
faftbcr  forvjird.    The  pcHc  fin*  arc  c<vricd  forwarda  with 
ihe  iihonened  body-cavity^  and^  as  they  appear  to  lie  in 
front  of  the  pectorals,  are  said  to  be  jugular.    Nature,  how- 
ever, knows  no  such  inversion  as  this,  and  en  examination 
tte  finJ  that  the  pelvic  girdle  is  so  tstnall,  that  it  rnmcs  to 
t>e  lotted  completely  under  cover  of  the  immense  shoulder- 
ftrdle,  but  still  as  surely  behind  it  as  in  even  our  own  c&se. 
With  one  exception,  the  fins  of  all  the  Anacantl^n!  axe 
svppofted  by  soft  rays  ;  homy  in  teKturc,  they  fray  out  in 
%  ^-diapcd  arrangement,  each  branch  of  which  consists  of 
ftierietof  tnn9veT^1y*)olnted  filaments,  each  tapering  olT  CO 
a  point     Very  variable  is  the  barb,  present  for  example  in 
the  Cods  and  absent  in   the   Wliiting?(  ;    teeth   iire  Acll 
dc\'cIoped,  snd  there  Js  a  very  large  tongue  present  which, 
like  tl^at  of  all  tithes,  is  not  guritatory  ia  function,    1  he 
custoiin^iy  four  pairs  of  gilts  arc  present,  while,  as  !n  many 
other  Tcloo*iei,  the  pseudo* bronchia.  Instead  of  bcJng  gill- 
like,  foniM  a  rounded  so  called  "  glandular  "  ma^s.     Pyloric 
appendages  ore  always  present,  &nd  in  Uie  Wliilin;;  there 
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are  one  hundred  and  twenty  of  thete,  openinf!  by  but  fonr 
i«pcrttirc«,  And  not  singly  as  in  the  Trout  The  oir- 
bladder  Lt.  in  the  d«e^  sea  forms  e«peciAtl)r,  fnan-cllcnidy 
strong  and  thick-walled  ;  on  either  sjde  It  (ends  oJT  a  pro- 
cess, which  u  coiled  up  alongside  the  &kuU  but  docs  Dot 
run  into  Ji  as  in  Chr  Hrning  ;  in  lis  interior  ihere  is  present 
a  lar(^  BO'Callcd  gland,  in  reality  a  vascular  network, 
through  the  a^^cncy  of  wliich  a  gaseous  irtcrchangc 
goe&on.  The  re*iults  of  analy^ei  of  ihe*e  gates  arc  very 
remarkable^  and  their  meaning  i%  at  present  little  under- 
ftood.  A  large  liver  and  a  coiled  intcAiine  arc  prc^nt, 
while  the  ro^  a,s  in  very  many  other  forms;  consists  of  two 
£ac-likc  masses,  nhich,  uniting,  form  a  duct  which  opcna 
behind  tlie  vent  by  a  small  pore,  and  behind  this  again  the 
kidney  duct  ojxrnH.  Tlier<-*  are  no  abduniinal  poret,  sach 
as  are  found  in  the  Salmons  and  Eels; 

Next  in  order  oonica  the  extraordinary  group  of  Flat 
FWieK,  the  side  swimtnen  or  PUHrof^riJa,  a«  ihcy  are 
named.  Among  them  there  exist  such  important  food 
adjuni;ts  as  the  Soles*  Dabs  Brills  FlounJerH,  Turtxiti,  Plajce, 
and  their  allies.  The  indigenous  British  form:;  are  all  highly 
modified,  and  among  tho<3C  which  at  times  rcacJi  our  coaatj^ 
the  large  H;itihut  •  approarhci  mn*t  nearly  the  typical  Ach 
type.  Rarely  scalele**,  uo  member  of  Uii^  family  lives  at 
a  great  depth,  and  some  arc  aaid  to  adapt  thcmselvcJi 
readily  to  fluviatite  existence^  Tliey  are  all  carnivorous, 
and  live  at  the  bottom,  where  they  "  flop  "  alenj;  in  a  highly 
characteristic  fashion ;  the  tiul  moves horlEon tally,  but  m\\\ 
In  The  same  plane  as  in  other  fshrs,  as  re^rds  the  body. 
Obviously  we  have  to  deal  with  a  bij^hly' modified  family^ 
living  on  ^c  sand,  where  tbcy  Ue  and  so  to  speak  suck  in 
small  formx  of  life  ;  unable  to  nmy  the  flattened  body  in  a 
*  Good  tpcciincas  of  this  can  be  tccii  ui  the  Canadiui  section. 
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vertical  position,  iTicy  ais[jcnse 
tlicfeby  beware  their  specific  i^nivit/,  and  to  (hia  *amc 
Old  all  the  CAvitJC5  arc  reduced  ta  a  mintirum,  the  vent 
being  CAnricd  as  far  fonvarda  as  it  can  get ;  the  tail  thereby 
becoming  greatly  cn1ars:ed,  eived  the  anunai  as  much 
solidily  as  b  puiulblc  Everyone  Vtiows  th;»t  th*^si:  cTCiiliin-* 
hav«  thdr  two  eyes  tiptumcd,  »o  that  the  body  comes  to 
lie  on  what  b  called  its  blind  side ;  tlus,  in  common  with 
the  proper  under  or  ventral  side  of  most  aiifmals*  Is  usually 
while,  while  the  upper  or  exposed  side  is  coloured.  The  n^l 
mcaninj:  of  arimal  colouration  is,  at  present,  unsolved  ;  it  has 
1>cen  ;iscnbed  as  due  to  surface  energy  ;:ind  other  causes,  but 
whatever  may  be  its  origin,  it  certainly  is  protective 
in  function.  The  variable  colours  of  tbcac  Flat  FisIks.  Like 
those  of  many  other  animals,  cither  slow  of  movement  or 
accustomed  to  periods  of  inactivity,  arc  but  so  many  dt!E' 
g&bca;  under  which  they  assume  the  characters  of  thcLr 
surroundings  ;  and  while  chiv  may  filter  with  changing  clr^ 
cutu^tanccs,  sooe  ol^  tliem  go  further,  and  develop  certain 
tubercles  on  tlicir  bodies,  which  tal^c  on  appearances  of 
surroanding  objects.  Known  as  "  protective  mimicry,"  this 
arnui^mcnt  obviously  ensures  the  safety  of  the  individual, 
if  only  by  throwing  any  prcdaccoua  passer-by  off  the  scent ; 
it  is  to  tliis  same  end  thai  theOar-(uh,  the  Fishing  Frog,  the 
Sea-BTcnnic5.  and  ft  host  of  other  form::,  have  their  bodies 
fmyed,  coloured,  or  ornamented. 

In  all,  the  ventral  fms  are  jugular,  and  very  ol^cn 
laterally  compressed,  so  as  to  appear  like  a  portion  of  the 
large  anal  fin ;  the  pectoral  fins  Jirr  normal,  in  ihc  Soles 
becoming  very  small,  and  in  the  variegated  Sole  that  of 
the  blind  side,  no  Itinger  of  use,  practladly  disappears, 
Teeth,  in  some  wanting,  may  occur  on  both  sides  of  a  nearly 
symmetrical  mouth,  as  in  the  Turbots,  or  on  one  side  only 
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of  a  more  d!*lorted  mouth,  as  in  the  Plaice,  anci  v/hm 
present  they  are  cither  very  small  or  reduced  to  mere 
cruHhin^  ntgAns;  In  both  casl^s  the  nasM  orpins  panicU 
pate  in  Ihc  want  of  symmetry.  The  dorsal  and  anal  fin* 
form  each  an  uiidtvi<lcJ  tract,  and  the  limh-girdlcs  arc 
apprtfxmiatctil,  and  ,%a  ;irran^oil  as  to  f^cflitate  cMC  of 
motion  of  the  great  tail  Strange  as  are  the  modilications 
here  set  forth,  the  yoLng  fry  ha%*c  all  the  characters  of 
onlinnry  fishes;  they  arc  free  swinimers  with  symmetrical 
bodies  white  beneath  and  coloured  above  and  at  the 
eidcs ;  aa  they  become  fattened,  however,  the  eye  of  thi: 
bltfid  mJc  Is  carried  round,  diatorliori  of  Lhc  ?ikuU  and  either 
atlcodant  changes  take  phce,  the  pigment  becomes  f^ 
siriaed  to  one  sido  only,  and  the  adult  and  often  com- 
pletely discoidal  condition  is  readied,  Th(_-sc  chrui^'c^  |tu/ 
affect  cither  the  right  or  the  left  side  in  different  formn.  as 
can  be  flccn  on  eomparine:  a  Flounder  and  a  TurboC  ;  Oicy 
occur  before  the  dorsal  fiu  has  grown  over  the  head,  mi  tlut 
the  cjc  is  merely  rot-ited  on  its  axis.  In  one  jiolitary  case, 
ho^-cvcr.  the  fin  grows  (list  and  the  eye,  loath  Ic  vanith 
altogether,  forces  its  way  thrtnigh  l1ic  head,  thas  rcalixiag 
the  apparent  anomaly  seen  in  the  adult.  Even  the  visceral 
organs  do  not  cacnpc  distortion,  Ifa  TurboU  a  Plaice,  and 
a  Sole,  l>c  examined  in  order,  it  will  be  found  tliat  in 
proportion  as  the  body  cai^ty  i«  decreai^ed  in  i'lxe — the  vent 
being  canicd  forwards — it  sends  into  the  tail  a  paired 
boekwardly-dtrected  process;  the  viscera  which  grow  Into 
these  [touches  eon^plctcly  611  Ihcm.  and  to  space  is 
economised.  In  the  riAicc  the  toc  alone  grows  into  these, 
and  they  arc  short ;  but  in  Hie  Sole,  wherethcy  extend  back 
for  two  thirAi  the  length  of  the  body,  that  of  the  right  eide 
carrier  the  intc3ttnc:i<,  that  of  the  left  a  portion  cf  the  kidney, 
while  both  lodge  the  n>e  in  addition.     It  u  Hy>rthy  of  noite 
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thai  other   bravy-tallcd  fishes,  for  example  the  Wcavrr, 
nuy  <lo  Uuft,  but  less  coits|>icuou«[y. 

The  sccuQiil  gre^  fi>^u|j  of  Phyraclirtous  fialics  con* 
fititutcs  a  collection  of  some  4000.  mcNtly  marine;  torna^ 
vrliich  vary  enormously  aa  to  externa)  fcatufca  Some  arc 
ftc^ldcsa,  in  othorsthc  head  and  even  the  ftm  aic  scale-clad, 
and  very  ofu'Ti  skin,  NTales,  or  fins,  may  be  htghly  modified. 
In  mo»t  t}Kr  ventral  liiis  arc  placed  well  forward,  and  In  one 
or  tac^rc  of  tlic  fins  tlic  bony  raya  arc  produced  into  great 
ftpino,  ^nd  no  one  who  h^t:^  watched  the  defence  ofiu  nest 
by  a  Stickleback,  will  need  to  be  reminded  that  these  are 
ofTcaAivc  d^  well  aa  dcfcftAive  in  function.  Ttese  Cishi:»  are 
ihcrcfofe  called  the  spiocd-fin*OirWrfl«Mi»//<^^*i. and  such 
indtipcnjULbIc  food-form*  a^  the  MackcreK  Mullets.  Perches, 
Gurnards,  and  their  allies,  art'  those  which  ai>i>ca1  to  all  fi.^i 
catera;  white  the  WraASes,  Blcnnics,  and  Sticklebacks  find 
a  hoM  of  admircr3  everywhere. 

Fir^  then  in  import4nce  eume  tlu;  MpickerelK,  or  Sc^m- 
Urpuin,  and  their  a]1te£,  usually  of  ftmali  »i:ce,  though  in  the 
case  of  the  hot'bloodcd  Tunny  ■  they  may  reach  a  length 
of  ICD  feet 

The  Mackerch  are  gregariouar  restless  surface-iwimmcrs ; 
thdr  Ions  bodies  covered  with  small  scales  are  everywhere 
famili;ir;  the  taJl  h  u>  deeply  notched  that  its  two  haU-^ 
are  capable  of  independent  action,  and  all  the  fins  arc  so 
aiticulated  aa  to  give  caic  of  mctton.  the  whole  body  bciiifj; 
framed  for  RLpidity  of  progrcniun.  Tlic  two  eyelids  found 
among  il«h&it  are  here  well  marked,  and  the  naked  head  11 
produced  into  an  obvious  pre-na^al  growth.  The  fins  are 
very  cutiou^  ;  Uie  pelvic  members  lie  far  forwaid^  under  \  he 
pectorals,  and  their  position  here  sliows  that  t!w;y  arc  not 
occcuarily  a&iociated  with  that  of  the  vent,  which  Is  very 

*  A  ^0^  curot'lc  of  Ihift  fish  viU  he  t^ntvi  in  the  CuuuSiwi  loctjooj 
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far  bade  Tlie  dorsal  fins  ^re  very  innlnictivc ;  the;  Antc-.nof 
one  is  placed  far  forwards ;  between  it  ;ind  the  second  there 
b  a  break,  and  here  again  the  second  doraal  is  over  the  fir^t 
ftnal  5n»  while  behind  these  there  occur,  both  above  and 
below,  a  £eries  of  ^vq  so-called  "  filsc  6nB ''  or  "  linlets*"  lo 
the  Stickleback,  on  the  contrary.  thc3c  finlets  are  in  front  of 
instead  nf  behind  the  second  dorsal  fin ;  and  Mnce  In  the 
Ttinny  the  first  dorsal  i^  prolonged  bacic  to  meet  the  xecondp 
the  finlcts  occurring  behind  the  latter,  it  h  clear  that  aJI 
iliesc  and  the  caudal  fin  severally  answer  to  the  conUnuouft 
fuiof  theEelB  atidof  tlie  embryo.  This  condition  Ls  realised 
in  the  vtviparou?;  13Icnny  of  Scotland,  and  while  amongthcsc 
Blennir^  Perch,  and  Ba^s^  wc  find  approximations  towards 
the  Aracanth  Type,  we  find  in  some  Perch,  lircam,  Baaa  and 
others,  that  the  dorsal  fin  remains  unclcfL  Among  the 
RufTfi  it  is  spinou!&  for  nearly  itH  whtile  length.  We  thuf  sec 
that  among  this  group  of  fishcf,  there  occur  all  grades  of 
modilicatiun,  both  as  to  atmauic  ajid  continuity  of  the 
median  fins.  In  the  Sticklebacks,  moreover,  ihe  ventral  fins 
are  rediiccd  to  the  well-known  "  belly  spine,"  while  amon^ 
ihcm,  as  in  the  proliftc  Sc^d  sud  olliers,  ct:rtiiin  of  the  body 
ecatcs  may  also  become  spinous.  If  the  Mackerel's  mouth 
be  examined.  smaU  teeth  will  be  found,  and  those  of  the  ^tU 
arche<i  luck  b^ck  like  tlie  Pike's  tct-'th ;  as  in  the  SuIctk  and 
certain  other  fishes,  weherc  meet  wiUi  the ytran^'e phenomenon 
of  a  coloured  mouth  cavity  ;  shining  and  iridescent,  a  soarc 
that  may  entfce  the  llcnine  fryt  and  other  small  fishes  upon 
which  tliey  feed,  liter-Jly  into  the  jaws  of  death,  A  very 
etticicnt  straining  apparatus  exists,  in  the  prcK^nce  of  a 
double  scries  of  rakcra  alon^:  the  outcrmait  giU-arch.  The 
air-bladder,  usually  present,  is  in  some  of  the  tribe  abiont ; 
and  the  cner^  exhausted  in  giving  the  immense  rapidity 
to  their  movements  b  accompanied,  as  In  idj  simitar  cases. 
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by  a  rapid  oxidation  and  consequent  increase  in  body 
tctQpcmturc 

Oftainly  no  tea  valued  aa  food  fiahc^  arc  the  Mullcta. 
The  Kcd  and  Grey  MulEcts  of  commerce  are  in  no  way  re- 
lated ;  and,  taking  htst  the  Red  or  Sur  Mullet— prized  alike ia 
tlKir  time  by  both  Roman  and  Rntnn — this  little  fish,  covered 
i»  ftsiargCfthiii  scales,  is  familiar  foriu  two  barbulca  and  its 
rich  colour,  which,  as  ^hcrs  well  know,  intensifies  with  death. 
The  mecluniMTi  by  whleh  thl»  phenoirenon  is  brought  about 
is  much  like  that  giving  li^  to  the  "  blush  "  of  the  Cuttle- 
fish ;  tbcrc  arc  present  (In  this  and  certain  other  ftshe^), 
u'lthln  the  shin,  ^nialL  sacs  filled  wZtti  pfgment,  which  under 
certain  stimuli  are  brouf^ht  into  play  ;  each  sac  is  caiiscd  to 
expand,  and  the  diffuMon  of  the  cont^ned  colouring  matter 
gives  rise  to  the  characteristic  tint-  As  to  the  barbulcs, 
biaamuchoswhcn  not  in  use  or  when  the  animal  19  threatened 
willj  (lant;cr  ibey  can  be  conij^lctdy  iLn:ked  away  untlcr  the 
jaw  apparaluf,  they  arc  obviously  of  great  Impon^inee  to 
the  animal's  Vivil  bcin;:;  Cliese  and  similar  structures  arc 
very  variable,  both  in  number  ^nd  iclation,  amniig  fishes, 
but  firora  the  above-named  ;md  other  considerations  they 
i^^uld  appear  to  be  sensor)'  in  function, 

Tlie  Grey  Mullets  inhabit  brackish  water,  and,  unlike^  the 
Red  Mullet,  the  headisacate-clad,  the  ventral  lin^  are  lodged 
ncU  back*  and,  oa  rarely  happens  among  bony  fi&hcs^  the 
latcr^Ll  line  Is  absent-  These  Grey  Mullets  ^ml  othtrr>i  play 
among  fishes  the  part  of  "the  man  with  the  muck  mhc  :" 
active  enough  except  when  feeding,  Ihey  at  such  times 
"gulp"  In  the  nuifl  im  which  they  re^l.  Imping  for  the 
best-  Fof  this  purpose  Uiere  stretches  beUvccn  the  bone:s 
of  the  upper  jaw  a  ilcxible  membrane,  and  the  mguth  ia 
produced  into  a  procru&ible  apparatus.  The  pre^nas^d  region 
of  the  bead  is  excavated  in  order  to  receive  this  when  at 
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rest  Teeth  Are  excessively  small  or  absent  but  those 
portions  orilic  gill.archc*i  whirl]  lie  in  the  ronf  nf  ihc  mouth 
jtrc  sc  n]0<1ificd  uj  to  furm  a  straining  apparatus  and  the 
jkniitidl^  talcing  in  muiL  and  all,  by  its  agency  soiLn  the  "  t^rcA 
from  tbv  wheal,"  the  latter  being  retained  and  the  fcmker 
ejected,  but  nut  until  a  f^ndX  atminin;;  ofT  hai  t^kcn  place- 
through  the  virry  rflicic^nt  g[ll-r^kt.Tr  ajj]iat;itU)L  In  adflition 
to  the  Riultitudc  of  small  crganUms  living  At  the  tH>ttom, 
the  ever- recurring:  (deaths  at  the  surface  bring  About  a 
coTiHUiit  subHitL-rKe  of  deeorr posing  organic  matter;  ajid 
while  ijucha  li^h  a,*;  the  Mulktdoes  not, therefore, get  a  bad 
meal  in  the  end.  tliis  process  of  decay  is  a  factor  in  tlic 
food  of  Ushcs  the  Imponaoce  of  wldch  u  much  under- 
estimated- The  alimentary  canal  of  the  Grey  Mullet  is 
modilied  accordingly,  and  as  a  deal  of  vcgctoblc  matter 
fDQM  be  consumed,  we  find,  as  is  often  the  ca^c  among 
vq^tablc'fccdcT^  that  the  intestine  b  Iode:  and  coiled ;  the 
•itonutd)  is  ptiwciful  ami  giiJtard-likvr,  and  pyToiit:  ap* 
pendages  are  present.  An  excecdirgly  curious  and  in- 
explicable feature  ii  seen  in  Ihis  and  many  other  Ji^hca  la 
tlie  presence  of  a  black  pigment,  givin]^  the  lining  mem- 
branc  of  the  body-cavity  a  sooty  appearance ;  that 
membrane  15  usually  sonicwhat  ple^mcntcd  among:  ^cj, 
but  in  few  atiiuuK  lh  tlij^  extreme  reached. 

Among  the  U^ruse*,  a  protrusiblc  upper  jaw  (no  tincom- 
mon  thirg  among  tishca}  coexists  with  highly  modified  tccth» 
but  in  IJ^csG  "  lip  fuhcs  "  the  apparatus  is  not  ^ucional. 

Thtf  Perch  tribe  have  already  been  noted  hiddcntally. 
They  are  all  highly  modified  forms,  as  is  »ccii  in  the 
prrwrncp  of  si:;tlc»  on  ihc  mcdtati  fin*  of  %nmc  Sprcir?!  i  they 
include  the  rcrchest  Bafis,  aitd  their  allies^  The  true 
reTehe»,  althojgh  essentially  fluviaitlc,  have  marine  repre- 
MQlattve«,  and  tliia,  in  the  ca^e  of  these  highiy  modified 
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(brma,  b  interesting,  seeing  Ihal  there  is  every  reason  to 
believe  that  all  freshwater  fishes  have  been  derived  from 
mariac  aaccftlors.  Their  tccUi  ^c  i:encrally  simple,  and 
the  ventral  finn  drc  pbce<l  far  ^jtward  It  lA  to  uk  jicrh<tp« 
DO  matter  for  eurprUe  to  find  that  even  among  ^Ehcs;,  the 
ofTeosive  faculty  w  here  getting  the  mastery  over  the  heftJ. 
fur  Uie  boacs  af  ihc  g^U  covci,  takinj:  ihc  hial  from  Uic  fins, 
u%  here  |>Toduced  into  sharp  and  formidaUe  spinet.  This 
wmaturc  of  the  head  leads  up  to  the  condition  which  wc 
find  in  the.Giinurds,  amonj;  fiwd  fishes.  These  animals,  In 
some  ca»C6  capable  of  rising  to  the  surface,  arc  eisentially 
bottom  Cdnm  flnd  rarely  occur  at  great  dcptha.  No  b<:ttcr 
inKUuiceeanbcfuund^&s  illu^tiatin|>  the  workmj;  of  nature  in 
9.  highly  Kpecialixcd  form  of  life  ;  here  are  6shc3,  by  the  very 
uturaof  tlicit  sutTDundin^,  liable  to  all  kinds  cf  hardships, 
and  ft  is  extreuiGly  InterLSting  to  sec  Ikw  nature,  unable  to 
shake  off  inherited  chanctcra,  so  modifies  "Uic  thin^  that 
be*  a^  to  ensure  the  safety  of  the  race-  It  b  quite  clear 
th;it  the  hmui  ;innrd  lictd  so  far  exceeds  the  body  In 
diameter,  that  the  latter  is,  so  to  speak,  uader  cover  of  it  as 
under  a  dcfca»i%'c  shJdd — on  obvious  advantage  to  an 
animal  wfakfa,  though  not  a  good  swimmer,  vtill  moves 
about  on  a  n^:ged  a«a-bed  in  anything  but  an  apathetic 
manner.  The  teeth  arc  small,  and  the  bones  of  tlic  skuU 
are  nin  into  a  compact  mass  u'htch  ts  produced  beyond  the 
jaw3  into  furtbcf  buffcr^likG  protections;  the  akuU,  licib* 
f^rdlcs^  Bad  |^  covers  alike  develop  powerful  «pinc\  and 
lest  marked  ones  occur  on  the  body. 

llie  curious  "leekra"  of  the  ordinary  Gumardi^  about 
which  »o  much  mystery  ^txxxbi  tu  li^i^;,  a<e  rcJIy  but  thrrc 
pairs  of  dismembered  dements  of  the  pectoral  &u ;  they 
have  all  the  chantcCers  of  them,  and  are  supported  by 
jointed  1ui  rays.     Tbey  are  no  doubt  sensory  In  fuacticn. 
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and  w!iilc  tlic>"  may  mtvc  u  a  probmg  Apparatus  they  can 
be  ust'd  as  nrg-m\  nf  locnmcitinn  \  this  gives  (he  cr&iturc 
power  to  move  backwardly  like  a  Lobster,  and  injury  to  the 
dorsal  ^s,  whicJi  might  occur  In  thiu  inuvin^  among  pro- 
jeclirg  nia4W!<  on  a  rugged  bottom,  is  prcvcnteJ,  by  these 
lying  when  at  rest  in  a  groove,  under  cover  on  cither  side  of 
arow  officrratcd  bonj'  plates.  Thi:i  b  but  an  exaggeration 
oflhnt  whicli  occunt  in  many  othcrr  liaJies.  Xovr  coiiieitlw 
question  of  the  under  i:ide  of  the  body  ;  and  here  again, 
nature,  having  nothing  else  to  fall  back  upon,  calls  into 
play  the  hip-gSrdtc ;  t!ii%  mecling  It*  ft-'Huw  In  the  middle 
line,  forms  a  great  expanded  plate,  which,  it  can  be  seen  at 
once,  strengthens  the  flattened  body^wall  bcloH\  The  bony 
investment  of  the  whole  body,  met  with  in  the  little  Armed 
Gurnard,  preparer  us  for  what  wc  5nd  among  other  groupft, 
such  as  tlic  ctiiious  tropical  Coffcr-fbhcs,  and,  to  come 
nearer  home,  the:  familiar  Pi]>c;-fifih  and  Se3.-horA& 

One  other  family  of  cdibtc  Acanths  demands  notice  ; 
that  of  the  Lump-tiuckcrs.  Heavy  ur.-^tghtly  animnls, 
ha\'ing  bony  tubt-rclcs  imbL-dded  in  their  thick  skin,  they 
dcnvc  their  name  from  the  fact  th^t,  in  common  with  majiy 
other  formSi  the  ventral  fin>  by  thdr  modUicatioQ  give 
rise  to  n  great  nicker ;  and  if  any  one  doubts  ihc  tenacity 
of  this  organ,  let  him  tiy  and  remoi.-e  the  brute  when 
once  it  ho:}  and^i^rcd  itself,  and  he  vnll  come  away  at  ka^vt 
a  wiser  man.  Their  skeleton  U  often  very  dcfidcnt  in 
earthy  matter,  a«  indeed  may  be  tliiit  of  aomc  Ecla. 

Some  being  clad  in  bone,  otlicr^  as  the  Sea  Bream  and 
Wolf  fish,  which  occasionally  rcadi  our  matketKr  having 
enormous  and  powerful  tcctb  ;  nearly  all  the  mcmbcra  of 
tltis  great  group  arc  formidable  dcni/cns  of  U)c  water. 

So  much  Ibr  fish  sttucture ;  and  now  comes  th«  question  of 
utility.    No  one  wlio  has  ever  been  an  invalid  can  TajI  to 
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recof^isc  the  importance  of  a  fbh-diE^t ;  and  the  rc;i»on  for 
which  most  Tdcostcan  fishes  arc  captured  !«,  that  llicJr 
ficnh,  on  being  eaten,  when  well  boiled  puu  no  such  strain 
upon  the  digestive  organs  as  do  the  more  solid  foods. 
Tliift  is;,  to  iio  ani^l  extent  due  to  the  fact  that  the  fatty 
material,  which  require*  Uttle  or  no  dtge«t]on  and  can  bt?  at 
once  assimilated*  is  in  them  diffused  more  evenly  through- 
oiil  tlie  tia^uirs  than  in  those  animals  from  wlikh  ue  derive 
our  more  solid  meat^  The  accumulation  of  Cat,  liovtwcr,  is 
oflcn  iQ  ^reait,  that  only  the  least  fatty  liahca  can  be  catcu 
with  cnmf(»rl,  and  thuK  it  U  that  Cod,  Wl:iting  and  uthcn 
arc  so  much  in  demand  The  amount  of  actual  nitrogenous 
food  in  fi^hcd  ia  cnonncu^  ;  and  they  abo  yield  a  good  suppty 
of  raTihy  matter,  wJUiout  which  we  should  conic  badly  off 
Beyond  thii  all  is  a  question  of  taste,  the  value  of  the  fich 
bang  due  to  ^omc  special  ilavour,  which  may  arise  from  a 
variety  of  causes.  In  all  animals,  fat  i'i  cither  dcri\*cd  from 
the  ds9iKft  of  otiiers  dcv'oured,  or  id  elaborated  within  the 
system  itself  FLnhcs.  but  not  they  alone,  store  up  in  the 
liver  an  enormous  supply  of  lhi.%;  and  to  that  power,  In 
species  of  the  Cod  tfibe,  wc  stand  indebted  for  our  fur* 
famed  cod- liver-oil,  while  fish  futd  arc  also  used  in  the 
mannractareof  tnin  oil^t.  Tlie  Eelx,  apjti  t  from  tiielr  edible 
value,  furnish  uf»  in  the  case  of  the  Conner,  with  a  con- 
stituent of  tllc  '*mock  turtle"  iKJups,  and  in  "Eclfairs" 
time  the  H!tlt  fry  arc  literally  "  fried  "  into  cakes. 
Pasong  now  to  tho  Sturgeon*,  the  only  representative* 
Europe  of  a  once  great  crdor  of  fi£hc3,  wc  iind  thst,  like 
Gurnards,  they  live  at  the  Ijciltom  of  the  sea  or  river 
inhabit,  and  here  again  ^-e  find  the  hc^id  encased  in  4 
txiny  armour,  while,  SiA  also  in  some  of  the  bottom -living 
Teleoitd«  tbcre  are  seu  of  bony  plates,  disponed  in  rows 
alone  the  body;  the  skin  clj;cwherc  is  not  naked,  but 
I'ld^fo  mtnuie  aipentici,  aiid   the  sides   of  the  laU  m^ 
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completely  invt-stccl  m  it  dcisiNset  series  of  btin/  d<;inentM; 
Carried  to  an  extreme  in  olher  genera,  this  cxo-SL^^cIcton 
rurnis  in  them  a  dense  annour,  which,  froiD  tlic  characters  of 
its  sitpeHidal  enamd-like  layer,  is  called  Ganufn,  and  the»c 
fuhcii  arc  tberefcrt^  known  us  tht;  Ganoids.  Of  thi^tn  there  are 
bU  sncn  genera  living,  one  of  which  has  a  naked  body, 
whUe  in  oUier^  thii  :irmour  may  either  ;ij£scjme  the  form  of 
plates,  so  modified  as  to  "  pUy  "  over  each  other  when  the 
body  is  in  motion,  or  as  in  one  American  genus — Amia — 
of  kr^e  cycloid  scaks,  in  ^^hich,  as  in  most  other  respects, 
thi^  ammal  resembles  a  typical  Tclco^lcan.  The  vcntr^ 
fins — abwrnt  in  nnc  highly  mcKlifird  Afriran  form — in  the 
Sturgeons,  and  in  all  the  members  of  this  group,  aro  ab- 
donunaU  and  He  far  back  like  those  of  the  SaJmonsi*  This 
alio  w  Irue  of  all  fitihe?!  below  ihc-  Tdco*td,  those  betrglhe 
only  animaU  in  which  the  pck-tc  tinn  become  displaced  As 
to  median  iins.  the  Sturgeons  have  but  a  single  dorsal  aitd 
anal  fin  respectively,  placed  nearly  over  each  other;  the 
vent  is  fartacU,  and  obviously  these  two  tins  answer  to  tho»c 
similarly  placed  in  Ihe  Salmans,  Amii,  among  Uvfng 
Ganoids,  has  a  long  continuous  dorsal  fin,  while  in  ihe 
"BichiT"of  the  Nile — Pofypt^rus — this  is  continuous  with 
the  ta^l  fin,  and  lirokcrn  up  into  a  serin  of '^linlrtK"  mnch 
like  those  of  tlic  M:Lc):erel;  unlike  them,  however,  each  Is 
provided  in  front  with  a  very  powerful  spine,  30  arranged 
as  to  prot<^cC  the  animal  wht^n  in  motion,  and  the?  finlct 
itself  when  at  rest  One  North  American  genus.  like  both 
the  Sturgeon  and  I'ikc,  has  a  single  dorsal  fin  placed  far 
back.  an<l  ;lh  it?^  Jliws  arc  prolonged  and  dcntigerous  it  b 
called  the  Bony  Tike.  While  both  it  anrJ  the  Sturgeon  h;ivc 
such  raodiftcd  fins  in  the  adult,  in  them  both  when  young 
all  the  median  finsare  continuous  like  the  Ecl'^    The  tail  fin 
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of  tlie  Stiirgci>n  is  tlcq>Iy  nolchctl,  and  coiisLhU  of  two  lobc!^ 
one  of  which  is  much  the  longer,  and,  m  c;in  bt  clearly  &*xa\ 
ttiia — dor»aI  lobe — camca  the  axis  of  the  tail  end  of  the 
bcKly ;  It  b  !it  reality  tbe  modified  and  originally  straight 
till  of  the  crabiyo,  which,  as  th«  lower  lobe — or  the  ventral 
lobe  as  it  15  called — appeared,  was  displiiccd  by  it»  »o  that 
the  taii,thu«  bccommj^  iJii^miiiL-tric^i],  U  K^id  tu  be  "  hc?trm- 
ccrcaL"  The  uswLlly  symmetric il  or  even  rounded  tail  of 
the  Tdeustei  docs  not  dt  first  sl^ht  appe&r  to  have  much 
in  eonnnon  with  luch  a  forni  as  thb^  but  tf  strippctl  of  lu 
Itcsh.  an  exag^ratlon  of  the  .*;arre  arrangement  will  be 
(uund,  CACcpt  that  the  further  enUigcment  of  the  vcjitidl 
lob«  has  ^vcn  m«  to  an  apparent  symmetry.  TbU 
b  known  as  tlic  "homoecrcol "  tail  On  the  other  haad, 
4:ertain  Ganoids  retain  tlie  |x:rfcct1y  Ayininetrlcal  tail  lin  uf 
the  brvA,  afi  do  cerLiin  lower  fi!(hc«  which  we  «hu]1  consider 
later  on_  TTic  Sturfjeona,  devoid  of  the  formidiible  teeth 
whic^  many  mcnibcni  of  the  group  posac^,  bring  ua  again 
face  to  face  with  scdvengcrs ;  and  so  the  inoiiificivtions  of  the 
jaw  apparatus  arc  in  some  rcspccu  like  those  already  seen 
in  the  little  Grey  Mullet — that  i^  thu  bony  mouth  :iupport!i, 
luving  a  flexible  membrane  strctchct^l  between  them,  arc 
free  of  tbe  skull,  and  so  modi^cd  that  under  contraction  of 
eertain  muacle^  they  can  be  protruded  On  the  top  of  the 
li(!ad,  midway  l)Ct\^t:en  t:a^h  eyir  ;uid  the  gi)l-%,  i^  ^l-d  an 
aperture — Ihe  "sptrack,"  which  leads  by  a  tube  into  the 
cavity  of  the  OKoitb  ;  in  some  Ganoids,  as  in  the  Tclcostei, 
ihis  is  abrient,  but  by  virtue  of  its  prest:nce  tticre  ^rc  here 
two  pad3;af;es  of  communication  with  the  exterior,  and  the 
timid  SturiECon,  taking  advantage:  of  thi^  not  only  "guli>s  " 
in  its  food  a*  doc*  the  Mulkl,  but,  actu-illy  burying  ft* 
pirobosds,  sucks  it  iiv  unng  this  second  channel  for 
purpose*  of  rcAplrAtiE^n,     While  i^vunrniit^  it  takes  m  the 
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water  by  its  mouth,  like  ;in  cjrdlniiry  fiih,  Th(^  Sturgeons, 
in  common  with  a  long-snouicd  ally — Polyodcn — round  >n 
North  America  and  China,  have  no  tcclh  in  their  jaws>  anJ 
It  is  '^  highly  intructlve  f;ict  that  the  3roung  of  both  po^sc^ 
them  ;  in  the  Sturgeon  they  arc  fully  developed  Ukc  thoftc  of 
a  Shark,  but  only  to  be  thrown  off  as  age  advances,  when, 
obviously  not  needed,  they  ghre  place  to  the  minute  denti- 
gerous  organs  which  clothe  the  gill  arches  of  the  adulL  All 
tbc  living  Ganoid*  have  an  tjjien  air-bladder,  the  pscudo- 
branchla  of  the  Teleouei  may  or  may  not  be  prcsentr  while 
in  the  Sturgeon  it  forms  a  true  ^11 ;  pyloric  appendages  may 
eoexiHt  with  a  true  ^ancrca.'i,  and  the  linirig  membrane  of 
the  intestine,  like  that  of  the  Salmons,  is  foldcdj  not,  however, 
Into  a  Mric5  of  annulations,  but  into  a  spiral,  for  which 
reason  the  intestine  Is  said  to  contain  a  "  spiral  \-:Llvt**  This 
£tr\icture  always  lcd;;:e<  blood  vessels,  and  is  le^liy  but  an 
increaM:d  area  for  abacn^tion.  It  also  exists  in  t]ic  Sharks 
and  Rays,  and  among  the  variety  of  forms  it  assumes  In 
them  we  Jind  a  type  much  like  that  of  the  Salmons  agun 
pre?ient  \  there  cannot  be  the  IciUt  doubt  therefore  that  all 
arc  identical-  The  Stu^jcon  ha-s  abdominal  pores,  which 
open  at  the  sides  of  and  not  behind  the  vent,  as  in  tbc 
Traut ;  as  in  tJie  Tcleo^tcl  so  tn  the  Gancndn  the>-  may  be 
absent,  and  the  kidney  and  generative  ducts  may  each  open 
bidependently.  The  citl  cover  of  the  Sturgeon  does  not 
completely  ooi-cr  the  gUb.  On  boiling  tlic  Stiiq^con  we 
find  that  the  bony  ifkeleion  Is  superficla!  and  but  «kin  deep 
«o  to  speak,  and  that  the  (Inill,  unlike  that  of  ao  ordinary 
fttth,  »  buL  a  ina38  of  gristle  or  cartilage,  while  m  place  of 
the  bon>'  vertebral  column,  there  is  a  rod  of  somewhat 
similar  material  This  is  a  highly  important  Tact,  for  all 
animals  when  young  have  tiuch  a  skeleton  as  this,  and  as 
they  age,  it  becomes  replaced  by  the  bony  one  so  familiar 
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u%  all ;  and  thence  gelaLinous  mas^cK,  alrc^idy  rcr<;rrcd  la  aH 
lying  between  the  vertebre  of  Ihe  Trout,  are  the  lust 
Tcmjiuis  of  it  u  the  adult  The  Sturgeon  U  in  this 
re^«ct  another  of  those  hig  babies  already  mentioned. 
This  nxid  rod,  vrhich  occupies  the  place  of  the  bony 
vertebrae  of  other  (ishcs,  is  known  m  the  notochord, 
and  with  lis  i^ihc-^rh  \\  still  c-^ifc-n  in  ftiime  parts  nf  Riiti^ia. 
In  some  Gitaoids.  ns  in  the  Tcleoatcirthis  is  Largely  replaced 
tlte  bony  vertebrae,  but  very  often  in  the  Idtler.A^  in  tlae 
rr,  the  end  of  it  rcinains  gristly.     The  Stur^^ef>ns  and 

leir  allies  form  a  group  of  sotnc  20  species,  found  in  the 
rivers  of  Europe.  AsJ^  arid  Noilh  AmerLCd^  they  arc 
essentially  Northern  forms  ;  some  arc  exclusively  lluviatilc» 
while  all  spawn  in  fresh  wjLlcr 

The  roe  Ejif  tlie  Stui^eons  fumij&hes  when  prepared,  our 
caviare,  and  each  **  grain"  of  that  dclkacy  wnuld  be 
competent,  under  certain  conditions,  to  produce  a  Sturgeon. 
Neither  prince  oor  pcasajtt  ia  this  land  needs  to  be 
reminded  of  their  edible  vakic  ;  in  the  Baltic  provinces  and 
North  America  they  are  regularly  eaten,  cither  cooked  or 
pickled,  and  the  Sterlet  is  a  t i me -hf injured  RuH.M,tn 
delicacy.  From  the  thick-walled  air-bla^lderof  the:  Sturgeon, 
and  in  India  from  two  Tclcosts,  cur  iainglas*  or  '*  fish  glue  " 
U  ifbtalncd,  and  il  doc3  duty  now  as  well  as  ever  il  did  upon 
a  Greek  or  Roman  plaister.  All  along^  we  have  seen  that 
tbcfc  i>  hardly  a  sdngle  Ganoid  character  that  15  wantint^ 
among  the  Telco^tc:!.  and,  did  space  permit,  it  would  be  ca^sy 
to  show  that  thiK  great  group,  with  its  thf^usands  of  living 
5pccic9tlia3  been  derived  from  the  Ganoids,  of  which  but  30 
xpecien  exlnL  There  are  livmij  forms  wIulIj  prove  lhi\  and 
as  wc  go  back  in  time  we  find  the  case  reversed  as  to 
nombeis.  showing  the  Ganoids  to  have  had  the  ascendency 
at  one  pcHod  In  the  world's  history  ;  among  the  fossil  fonna, 
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we  bIso  find  every  graclacton  in  akelctil  anatomy  between 
the  opixtaitc  exliriiica  (»f  the  two  types. 

In  both  Teleostd  and  Ganoids  the  gills  projeet  freeJy 
into  the  gin  cavity ;  in  the  next  loi^xst  group  they  retain 
their  embryonic  pourhJikc  naturr,  each  opening  indepen- 
dently ;  and  ns  the  iplU  arc  binclfate  or  platc^like,  tbe^e 
fishes  ftrc  called  tite  Biasmo^afidni.  There  ^rc  liomc  300 
livmg  sjjecies,  which  include  the  Sh;irks  and  Dog-fislw-t,  or 
S^Uffiuiio,  and  the  lOtys  or  BatPi4^u  with  their  allies.  No 
air-bladder  U  ever  pi c»enU  ftnd  the  mtcstmal  valve  has  been 
already  alluded  ta  The  exo-skekt4>ii,  when  present,  U 
inodellvd  upon  a  somewhat  ditfercnt  plan  from  that  of  the 
higher  tishca  \  teeth  occur  in  the  jaws  alone,  and  there  arc 
certiunothercharacteriftticreatuFesin  their vIj^cctslI  anatomy; 
sufl^cc  it  to  say  that  the  mouth  in  all  is  lod^d  on  the 
under  ilde  of  the  head,  while  ui  tlic  rc^^iun  of  the  vent  there 
\%  an  Immense  single  aperture,  the  opening  of  a  large 
chamber  which  ivceives  the  :dimcatary,  kidney,  and  gener- 
ative ducta,  it  13  therefore  a  common  cutlet,  and  iJkc 
clasnicAl  term  "  cloaci  "  h  applied  to  it  On  cither  side  of 
thid  there  \%  usually  present  an  abdominal  pore;  and  thcAc 
fi^h  (generally  deposit  thdr  cggn  in  a  liralhery  purse,  in 
which  the  young  are  protected  during  developnaent ;  two 
ShailcSt  honxver,  bnng  them  fonh  alive. 

Tltc  3a^aciou\  active,  vunu.iuus  Squalidm,  a^  variable  in 
habit  as  In  size,  arc  marine  forms,  although  some  few  axccnd 
the  AmaiOD.  Tigris  and  Ganges  rivem  The  smaller 
famllinr  Dog-fishes  arc  generally  shore  forms,  while  the 
brgfir  Sharks,  sometimes  reaching  a  lenj^thof  joor  40  feet, 
are  amonf:  the  moat  formidable  of  all  living  beings ;  often 
they  arc  n-andcrent,  and  m-Ay  follow  a  ship  fer  weeks  In 
open  ocean.  On  the  other  hand,  some,  ha^in^  amall 
lectb,  arc  in  a  sense   harmless.    The  body  b  gcnetaJly 
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elongated-  and  tlic  lail,  in  all  a  piwcrful  proj)HTcr,  may  be 
d;  ihe  pelvic  fins  arc  a!w-iyt  abdominat,  nnd  titc 
Arc  pUccd  as  usual     The  median  fins  v^ity  very 
fnucli,  but  neither  ctonal  nor   aiul  fm«  «xcci:d  two  in 
number,  although  the  cEiudal  lin  may  be  contlmjcJ  round 
the  tail  for  Aomc  diAt^ncc  above  or  below.      Tlic  tail,  ijflcii 
([uiic  straight  and  symmetrical,  may  be  bene  up  a*  in  ttie 
Sturf^corii   t>canD£  on  unequal ly-lobcd  fin,  which,  in  the 
Sttingle-tai]  4nd  the  great  lurnilcs?^  Thrc^ihcr*  attains  an 
cxiraordinarj*  development.     The  anterior  dorsal  fin  nuy 
lie  even  behind  the  vcntrala  aa  in  the  common  Dog-fijihcM.  or 
nuiy  be  dbove  tile  pcclor^b  ;  tlie  puateiit^r  doi^al  firi,  when 
present,  is  usually  pretty  near  the  anal.      When,  a«  of^en 
bappciM,  the  median  fins  arc  represented  by  but  A  caud;d 
and  two  doi^h.  the  kttcr  ^rc  u^uaII/  similarly  rented  to 
the   paired  fins;  the  body — in  somt-  of  a  dull  colour.  In 
other*  variously  marked  or  tinted— is  in  aU  covered  by  nmall 
dentiform  tcaleit,  cunslltuUng  the  shagreen  of  cumincrce 
(Tlic  Suti-fi«h  among  Teleostei  has  a  dmilar  invcslment) 
The  teeth,  Ihough  often  dificrtnt  in  the  two  jaiva,  are  uf  a 
vimiUr  [latun.*  to  this  sbagfVLti ;  like-  the  scale*  which  form 
it,  they  vary  vtT>'  much  In  shape  and  tatx,  in  <omc  c^acs 
&barp  and  cutting,  in  others  broad  and  crushing.  En  utlier^ 
combining  ihc^  two  extremes,  while  that  which  i*  :&ome^ 
times  described  as  ihcir  "  shape,"  is  really  due  to  alteration 
in  wear.     Il  b  well  known  that  tlic  lliilrig  membntnc  of  the 
mouth  oif  alt  animaU  U  farmed  by  ;m  (ngnJWth  of  the  i&kfn 
vrhich  covers  the  body,  and  as  everyone  knows  the  two  things 
arc  (ontinuous  at  our  own  lips.     This  Ijcikj;  su,  it  frillow* 
,t  that  ikin  carries  in  with  it  the  power  of  producing 

*  RcpTcNTitativei  of  thc«e,  and  of  the   H.ukini;  .ind  Greenland 
taml  otiicr  Shailu  riidy  Mr^n  id  this  t-juairy^  aiU  be  foLind  ia  lite 
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scales,  and  these  moutJi-scdci  wc  call  "  toctli"  ;  in  some 
Sh.irk^  the  trinsiticn  from  the  body  scales  to  tlic  teeth  can 
be  cA«i]y  followed  as  ft-c  approach  the  moniK  The  gill 
Blita — in  aomc  vcty  small,  in  others  exceedingly  large — sac 
always  placed  at  the  sidei^t  of  ihe  head  iniincdi;itE;ly  in  fjront 
or  the  pcctoraJ  fins  ;  usually  there  are  fivcof  them  on  cither 
aide*  but  in  some  Shacks  of  the  Tropica)  seas  there  arc  six  or 
revert  The  eyes  arc  large  and  lateral,  and  h\  aonic  guarded 
by  a  membrane  tvhlcl^  aa  io  frc^A,  reptiles,  and  birds, 
can  be  draivn  over  the  tyc  at  will  Bi:hind  each  eye  in 
most  Shaiks,  there  is  presi^nt  ^  valvular  s[>irr*clc,  which  in 
life  keeps  up  a  rythmical  respti^tory-movemeat,  and  like 
the  Sturgeon's,  leads  irto  the  mouth-cavfty ;  that  cavity 
itseir  is  enormous  in  alI,dnef1yon  acaiuut  uT  the  gre:il  width 
of  the  gape ;  and  the  actual  aperture  of  the  mouth— in 
aomc  far  fomiardfl,  in  others  back  even  behind  the  cyca — baa 
Its  actual  position  dciennlned  by  the  clongarlon  of  the  heai), 
into  which  the  jaws  never  crter  as  in  the  Pike:3L  Hardly 
a  picturesque  thin^;  at  any  time,  the  Interior  of  the  mouth  in 
one  Dog-fi)di,  which,  howt-ver,  nin^Iy  rcachc*  our  lihorrf:,  is 
black,  for  which  reason  the  Italians  call  it  the  "Hell's 
nioulU."  In  mo5t  HUflmobranchii,  it  will  be  ^ecn  that  tlie 
nasal  aperture,  which  h  also  on  ihe  under  side  of  the  head, 
leads  into  a  sac,  and  that  a  fold  of  skin  is  s-o  arran;^  as  b> 
Incompletely  shut  it  off  from,  and  at  the  same  time  to  put  it 
Into  communication  by  an  underlying  groove  with  the  mouth. 
Here  once  more  l^■e  arc  facing  a  big  baby,  for,  Jn  even  our 
own  ca»:;tlierc  is  aperiod  in  our  existence  in  which  tlic  no3C 
js  similarly  arranged  ;  ihac  which  Is  here  a  groove,  becomes 
in  us  a  canal  by  the  comf>)cte  closing  over  of  this  fold 

Among  the  Rlaiimobranchii  we  find  some  of  the  most 
remarkable  mfnlification't  of  the  fiih-lxKly,  a*  for  example 
the  Hammer- headed  Shark  and  others,  but  cerUin  fornix 
known  as  tlic  Monk-fishes  or  more  famiUarly  the  Angel- 
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fi»ho9»B«,  like  those  mysterious  beings,  tbcy  arc  posscMCtI 
orwin^^aic  of  csijcdal  mltccit.  Tlidr  "  wmgsv" as  anyone 
can  Me  on  contparing  a  Shark,  are  reaJly  the  pectoral  fins 
whkh  src  rotated  towards  the  head  \  behind  them  arc 
smaUcT  wIng-Ukc  pelvic  fin*<,  wIjJIl-  the  tail  Is  vcrystoul  aik! 
flcsbyp  as  in  the  true  Shark^f.  We  h^ve,  in  fact,  the  tmnrii- 
lion  stage  between  the  Shttrks  and  Rny^  here  rcalLscd 
All  Rays  when  young  an:  Imig-boditfd  Sh;irk-irkr  AmrnMs  ; 
a5  they  prow,  however,  these  great  pectoral  fina  enlarge, 
anrf  in  the  AnacU&li  and  aomc  few  Rayi  tliey  get  no 
further,  while  in  the  majority  of  (hese  latter  they  still 
ETOvr  OD,  and,  untiing  with  the  hciid  and  body,  forin  the 
disc-shiipcd  adult  The  Bntcidei  Are  mostly  marine,  but 
some  are  exduMvdy  fluviatile;  tlicy  rarely  occur  at  great 
depths,  and  while  the  more  Shark-like  forms  arc  free 
ovrimmcn,  the  majority  of  them,  like  their  flat  brcthfcn — 
the  PletjroncciidaN— live  at  or  near  the  bottom,  where  they 
tuualty  feed  on  amah  animals.  Bearing  in  mind  what  we 
saw  in  the  fiat  A.thcs  it  b  not  at  all  lurpnaing  to  find  the 
surface  of  the  body  variously  C(]1tiuit:d  or  ornamented  for 
protective  and  other  puq>Oi»s ;  while  even  the  ipincft 
may.  in  addition  to  the  defen?iive  fnnaion,  also  serve  thia 
purpose.  It  is  no  uncommon  thing,  especially  in  the 
smooth  fomu,  to  fmd  the  vindcr  suffacc  of  the  body 
coloured,  and  not  white  as  is  usually  the  case ;  often  the 
great  spine?,  with  which  many  are  armed,  may  also  occur 
on  the  under  »)rfacc,  and  these  modifications,  in  all  pro* 
babilit)\  have  to  do  with  llicir  mode  of  feeding,  fcr  many 
of  them  tngtcad  of  hunting  down  their  prey,  swim  down 
on  to  it  and,  by  arching  their  great  fins,  cover  tt  in  as  under 
a  cloak,  tntich  a«  a  bat  will  ^iin^etiniex  cover  in  an  inject 
before  deii'ouring  it  The  head  <tnd  under  surface  of  the 
b-.Jy  berc,  and  ieav  ajiisplcuouftly  in  the  Sharks,  show 
numcTDufi  small  porcsj  in  relation  to  thefic,  there  can  often 
VDL.  It— a  It 


f6> 


ZOOLOGY  AND  fOOD  FISHES. 


be  seen  more  or  Ic^  tortuous  can&U  lyin^  tmntcdhtcly 
bcucath  Uic  ^kin  ;  tlicy  ojnvcr^c  tuw^nh  th<;  lie^id,  wliere 
they  receive  an  enornioua  nerve  mpply,  and  are  tiiidoubced 
organs  of  »eiuationf  of  the  n:ttUTC  of  the  organ  of  the  lateral 
line  already  referred  ic  Coaimo/ily  and  crroncoWy  ihey 
arecallcdmucouiic^in^]^;  the  foraiiiion  of  the  slimy  mucous, 
however,  is  wholly  eoncemcd  with  chanj^ca  i^oing  on  in  the 
stein,  and  tlicsc  canals  h:ivc  nothing  whatever  to  do  with  U> 
The  f^atlening  of  a  sole  or  that  of  a  skate  are  obvioudy 
two  distioc:  things ;  the  former — a  cotnpresdioo— tifecU 
the  tail  in  the  main,  And  the  paired  fxvit  remain  smalt; 
while  the  latter**^  depression — aiTects  the  pxtred  fins,  and 
10  proportion  as  it  i^  increased,  the  tail,  no  longer  of  use  as 
a  propeller,  b  mcxlificd  UnwiUmg  to  part  with  this  ap* 
pendage,  it  i%  for  ttic^c  rcA^on^  that  In  some  it  beeomes  Ji 
long  fiUtrucnl,  the  Ufic  of  which  b  unknown  ;  in  the  Stinfi- 
RayK  it  lK:;in4  a  moat  fonuidable  -ifune,  while  In  even  the 
common  Skatc«  it  lodge*  on  either  *idc  a  "  pseudo^cloc- 
bical"  or^n.  so  called  bccau«  it  ditfcrs  in  pOMtion  and 
structure  fiijm  the  truly  electrical  apparatus  of  the  Tor- 
pedoes ;  this  latter  lies  between  the  head  and  the  expanded 
pectcial  fin  in  front 

An  electrical  appai^tu*:  E«  Al«ao  found  among  the  TeleocctrL 
A  bhc;tt  ftth  {M^aft€rHrits\  from  the  freahu'atcra  of 
Tropical  Africa,  and  the  so'^^ullcd  Elcctrtcal-Ecl.  of  BratH, 
both  possess  ft  In  the  rormer  of  these  two  caiiei  the 
animal  reaches  a  length  of  some  four  feet,  and  the  electrical 
organ  is  distnbutcd  uver  the  whole  aurfjcc  of  the  body  ;  la 
the  latter,  which  is  about  six  feet  in  len^i,  it  is  restricted, 
not  as  in  the  Torpedoes  to  one  area,  but  to  two,  occurrinig 
optin  eitlicr  htde  at  the  hade  of  the  XaW  and  aloDg  the  anal 
fin.  These  orgamt  are  capable  of  producing  a  powerful 
shock,  arc  abundantly  supplied  by  ncr^Ts,  and  are  ^s  fully 
under  control  of  the  animal  a»  arc  its  muKlcflt 
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In  neither  Anjjcl-fishc*  nor  Ray*  arc  there  anal  611a  in  the 
ailtilt ;  the  tlor^al^ — vvUkh  ma/  lie  wic  cir  two  in  numljt^  nr 
abiicfit — are  never  placed  in  front  of  the  s'^n train,  often,  as  in 
the  oomnnon  TorAs  seen  in  our  markets,  lying  at  die  ex- 
treme endof llie(;iil  AstJie  rL'sult  oftljcchangc8  undergone, 
th^eyes  and  spiracles  remain  on  top  cf  the  head,  while  the 
or^inally  lAtcnJ  gilt-slits  arc  carric<l  round,  and  together 
with Ibe  nai^l  sacit  and  mmilh  lieon  the  imder  niirface;  En* 
MOUich  afi  the  pectoral  fnn  have  been  rotated  fonvatda,  the 
eiU-«ljt3  lie  M  of  necessity  iJiey  must,  interna]  to  them.  The 
snout  U  often  prolonged  into  a  bcaW  or  rostrBm,  and  in  the 
Sword-fish  this  bears  the  weU-knosvn  laDcet-like  blades, 
whicK  in  common  with  the  spines  of  the  Thomback^  or 
s)i>gTccn  of  the  Sharks  and  indeed  of  some  Rays,  are  but  so 
many  inodified  seals.  On  examination  these  &rc  fill  seen 
to  conaist  of  dcnAC  more  or  less  looth-IHcc  orjrana,  knnwii  as 
ptaeoid  scak*s,  and  each  hait,  like  the  teeth  from  our  own 
f*uai3,  abony  ba^se.  Shagreen  is  chicHy  used  for  handles 
o^H^rurd\  knives  and  MinilHirinstrunicnls  where con^iHemblc 
"purchase  "  is  required.  This  power  is  due  to  the  fact  Ihnt 
these  snQ4ll  tooth -like  scales  inAict  so  m<'iny  minute  scratches 
upon  us  at  the  lime  of  using,  really  grafting  ihcmselves 
into  our  skiiK  Many  Sharic*  have  the  power  of  erectirtg 
thcftC  OfS^as  in  self  defence,  while  othcra,  os  for  example 
the  coino^on  Picked-Dog  of  oui  coasts,  have  ciiormou?tty 
enlarged  spines  at  tlie  bases  of  certain  fins,  with  which  they, 
by  takingan  actual  aim,  can  inflict  a  moftt  dcidly  blow.  If 
furtlier  demon  si  riit  inn  cf  this  is  needed,  let  3  man  stroke  » 
common  JDog-fi^h  the  right  way  and  he  is  smooth  ss  satin, 
but  let  him  try  and  reverse  the  process,  and  he  wiU  return 
a  triscr  but  a  wounded  man.  The  fact  that  in  an  ordin^try 
scralcli  no  bleeding  follkiw.%  proves  to  us  tlwt  there  is  a 
Layer  of  our  skin  in  wliich  blood  ves^Is  do  not  occur  ;  and 
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if  the  scale  of  a  ]arE:e-:4C£i1cd  Tclcostcan  t»  ciircfull)' 
ftcniiiftl,  it,  til  common  willi  lis.  fc^llowK,  viiti  l>r  fmrnH  to  be 
covered  over  by  thw  noQ-v%KCu1ar  epidermU  fts  it  is  called, 
which  b  here  pigmented.  So  it  ia  with  fhe  young;  Skalc^ 
More  than  l\Ci%  however,  It  can  be  proved  by  rfrino\-]|ig  oih% 
that  they  just  as  certainly  overtle  the  deep  vo-nculu  byer; 
bleeding  then  t&kes  place,  because  injury  bos  been  done 
and  the  Viiscul<Lr  plug  iivcr  which  they  Kc,  and  from  which 
they  are  exclusively  formed,  is  the  flo-callcd  pulp,  to  the 
shape  of  which  both  the  tooth  and  the  scdlc  conrorui.  Oac 
dirVfcnca  however,  does  exist,  for  xthile  we  have  hut  two 
seta  of  tcctli,  the  more  fortunate  Sharkit  and  Kays  have 
the  power  of  replacing  them  from  behind  qa  ^lat  as  they 
are  worn  away  in  front. 

Among  Ela^mobrnirchs,  ;xnd  expeci^Uly  the  Skatec  where 
the  spiracle  is  Urge,  no  difficulty  is  found  in  seeing  that  it 
lo(lges  a  psciido-hninchta  \  this  is  obviously  not  the  sanw 
tliinf*  as  that  of  the  Telcostci,  for,  a^  in  the  Stuq^eon,  a  fulty- 
formed  half-t"ll  takes  the  place  of  that  orgar,  while 
behind  there  are  in  addition  at  least  four  complete  gilU. 
The  Elaxmobranch  skeleton  presents  us  with  a  marvellous 
divcndty  of  modifications ;  in  some  there  is  a  partly  or 
wholly  ecm piece  bony  vertebra!  column,  in  others,  "wt  And 
a  simple  notochord  as  in  the  sturgeon,  and  while  in  that 
aiumal  all  the  outlying  stiucturcs  arc  bony,  if  sonic  Shark^s 
the  notcchord  alone  Is  replaced  by  bony  dUcs,  and  the 
outlying  parts  are  cartila^nouM.  Other  modifications,  too 
detailed  for  notice  here,  occur*  but  the  skull  and  the  skeleton 
of  the  fins  retain  in  all  the  embryonic  condition,  the 
cartilage  cf  which  llicy  consbc  thcu^h  it  may  be  encnastcd 
In  bone,  bdng  never  replaced  by  bane.  The  «holl  fnnm  n 
complete  box,  which  lodf^cs  the  brain  and  expands  in  frottt 
of  the  eye  into  two  olfactor>'  cfaambcn  and  bcfaind  It  into 
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aitiditory  chamber*,  wliich  lodge   ihwc  icnsfi  oigaiM 
;tivcl)-.     Fuithcr  dcUil  conctiniinif  these  Js  nccdlcas 
tier?. 

Sharks  arc  used  Tot  soups  in  China  and  Japan,  while  eq 
oorown  Urul  the  Smooth-Hound,  Tope  and  l*ickcd-Dng,  arc 
rarcn  on  dnffrgrnr)',  hm  not  a-;  a  nilr  ;  m  C<tfiwiiU^  ;i  smiii 
is  ^d  to  be  ni^dc  of  the  Rough-Uound,  and  while  at  one 
tinic  the  Monk-fUh  and  Kay3  used  to  be  cooked  in  abunci' 
duice  for  food,  the  laitcr  and  especially  the  Skate  arc  still 
■ODoexthat  in  vo(;ue.  The  Monk-fish  and  Doff-fiihesof  our 
cooftts  furnish  a  type  of  sbigrecn  inudi  used  for  polishing 
hard  surfcce^,  and  oil  is  extracted  frxim  the  liver  of  the 
Larger  spotted  Dog-lish. 

Standln;;;  quite  awjt/  fiom  the  ordinary  Elaamobranchs. 
bthe  genut  Ckiwtira  ;  in  that  it*  rttsh  i*  at  lime*  raien, 
and  that  it  furnishes  oil,  vaid  to  be  used  medicinally,  it  ma/ 
be  mentioned  here.  There  arc  but  four  species  known, 
and  AS  iC  inake«  nid^  upnn  the  Ke:rnng\  jc  Is  called  the 
"  Herring  King,"  Rare  on  our  own  shores,  it  abounds  in 
the  i'oUr  5ca5 ;  its  body  b  naked  and  curiously  slupcd, 
cndJng  in  a  long  fLliforni  tall;  all  the  fins  ^re  large, 
especially  the  pectorals  and  the  first  dorsal  which  lie  above 
tbcm.  Thi^  fin  i»  an»cd  wilh  a  powerful  spine*  and  the 
male  animal  liait  a  curiuii^Iy  toiklhc^l  appr^nd^ge  im- 
mediately  above  and  between  the  eyes  \  the  anal  and 
caudal  fins  are  confluent-  Among  its  many  interesting 
peculiarities  it  m^y  be  here  noted  tliat  its  young  bear 
certain  pbcoad  scales,  which  they  «ocm  lose ;  in  (he  adult, 
that  portion  of  the  laii;ral  line  orj^an  which  lies  on  the  side 
of  the  hccui,  h,  like  that  of  the  young  of  otiier  Torms,  an 
open  groow  enlarged  at  tniervah  ;  M  closed  between  these 
enUrBcments  we  should  have  the  typical  condition-  The 
mouth  b  gu^Lrded  by  six  cutting  tcetli— four  above  und  two 
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below — which  arc  iicvcrr  replaced.  A  spiral  valve  cxivU  in 
the  int«£line^  and  there  is  no  fpimcle  prcicnt;  the  ^lU 
are  closed  in  umkr  ^m  opcrcuUini,  having  all  ihc  rcUtit^nt 
of  that  of  the  higher  forma,  but  containing  no  bones. 
There  is  a  nearly  aimplc  notocbord  \  and  other  modtficatioiUt 
beyond  the  itcopc  uf  thcic  pa^ca,  exist,  wblcb  ^ovr  it  to 
be  a  form  st^uidhig  alone  among  living  fishes. 

The  Lampreys  form  another  isoUtcd  groups  Highly 
modified  E^d-Ukc  credtun^  with  tlicir  fins  f(]rming,a  median 
fringe,  which  endrd«  the  uU  and  ma/  be  broken  up  dor- 
sally,  they  show  no  trace  of  paired  £n.n,  for  just  u  i:i  the  cok 
tvith  mom  sn^Wc-^  they  have  ttnt  ihem,  And  nri*.  for  xhc%e 
and  other  reasons;  said  to  bo  degenerate  forms-  They 
Afc  mostly  free-swim  ID ing,  and  occur  in  abundance  in  botli 
hcmUpht-reK-  The  lar|{e  and  niitch-prizwl  mjirine  Liuii[>rey 
{PdratKysi'H  marinus)  aMcndj  out  rivcn^— chiefly  the 
Severn — in  the  spring  to  apawn ;  and  the  river  tamprcyac 
or  Laini>em!i  of  fishers,  arc  tised  both  for  food  and  b*iL  In 
all  these  animals  the  proper  jaw-%  of  other  foraifi  are 
suppressed^  and  tlicrc  is  dcvcloiKrd  in  front  of  tlic  tiuc 
mouth  an  immense  accouiory  sucking  apparatus,  fringed 
mth  small  tentacles  in  some,  find  bearing  homy  t«edi, 
whidi  latter,  in  that  tbey  are  formed  outside?  tlic  lining 
membrane  of  the  mouthy  differ  from  those  of  other  fishcc 
As  the  result  of  the  development  of  this  sucking  mouth, 
the  nasal  £ac,  which  is  here  single,  and  which  lies  in 
the  young  animal  on  the  under  ^de  of  the  bead  as  ia 
Sharks,  i*  carried  up  to  the  dorsal  side.  The  tongue  b 
lon^  always  tipped  with  tH'th,  and  ni-splikc;  and  Is  so 
arranged,  that  the  aninul,  attaching  ttscif  b>-  ita  lip«^  with- 
draws thlt,  and,  producinf;  thus  a  vacuum,  holds  on  Ui 
the  fashion  of  tht*  lidioolboy's  sucker.  They  may  be  seen 
to  anchof  themselves  thus  to  stones  or  floating  objects ; 
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and  vrhilc  the  Lampcms  feed  upon  small  finh  and  other 
forms,  which  they  Ukc  tn  as  bc5t  they  can.  the  aca 
L:iTn|>rty  is  t:U(l  to  attach  ititdf  in  i\\U  w^y  to  eJthcr 
dead  or  h'ving  tishcfti  chiefly  of  the  Cod  tribe,  Thi« 
donc^  it  \s  said  Co  rasp  out  a  morsel  of  its  heat's  ticsh  and 
dqiart.  The  Hagii  or  Myxinoidi.  howtrvcr,  instr^d  of 
doing  this,  usually  enter  by  &omc  natural  aperture,  and 
actually  force  their  way  inside  the  body,  for  which  rcx^on 
Ihcy  are  called  the  '■bor<^rH,"  Often  they  do  not  leave  it 
again  until  nothing  but  bone«  remain,  which  their  homy 
teeth  cannot  touch ;  tlii^y  arc  tlicrefore  tnie  parasites*  and 
hcre^  at  always  uE"!cr  Mith  drcuia*itiuicc!i,  tlic  individUttl, 
dead  to  all  ftclf-rcfipecti  beoumet;  a  mere  de[;enerate  h^inger- 
on.  Their  presence  is  the  more  obnoxious,  in  that  thdr 
sldn  contains  stinging  tTfpmx  lilcc  ttto^c  of  the  J^ly-fi.^he:L 
In  order  to  fulfil  ihece  functionc^  itii  clear  thjit  the  gi11«  inu^t 
become  modified,  and  this  rccessity  lead;  up  to  a  strange 
scries  of  thjiij;ex  Firstly,  the  gilU  arc  tdw^ys  pouch-like, 
for  wlilch  reason  these  animah  arc  coUccrivdy  called  the 
Marfi/ff^rafKiii.  In  tlic  LamprcyK  there  are  present  seven 
paira^  which  open  at  the  sidc4  o(  ttic  head  cxtcmally,  and 
internally  they  lead  into  a  special  diainbi^j',  which  lie* 
beneath  the  cefiophi^K  and  can  be  shut  olT  from  the 
mouth  by  a  couple  of  flap*  or  valvcn  ;  if  watched,  there  can 
be  <<H:n  ;i  rythmical  pul^cilinn  g"xtig  cjti,  the  water  wrtting 
both  in  and  out  by  the  pll  apertures.  Here,  once  more^  we 
find  a  means  of  separation  of  the  respiratory  from  the 
alimentary  funclionsL  In  most  of,  but  not  in  all.  the  Hag%, 
the  {^lUuc«  open  eictcmally  by  a  single  pore  placed  far 
b^k  on  cither  side,  and  iritcmally  into  the  pharynx  itsdf; 
here  then  amc*  j.  di/TiLuliy,  and  they  get  cut  of  it  by 
breadline  through  the  nose.  For  this  reason  the  nasal  organ 
opens  into  the  cavity  of  the  mouCh  in  them,  but  not'in  the 
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Lampreys.  Tlic  vent  is  placed  far  back.  ai»!  ihc  allmcn- 
lary  canal  U  a  ftmif>ht  tube ;  behind  thl«  there  is  a  papilla, 
placing  the  gertcrativc  .and  kidney  ducts  in  commianicatioo 
mlh  the  exterior  The  cy«  ;uc  muMI,  iind  in  the  lUg» 
buried  up  beneath  the  skin  and  useless.  The  ef^i^s,  when 
laid,  are  often  buried  in  the  sand  after  the  fashion  of  the 
Salcnun^  and  the  young  pass  through  a  series  of  Unral 
MSLf^  tvhich  extend  over  a  loTig  period ;  as  XXxvt  i%  to,  the 
inetAmorpbcTdng  larva:  were  once  thought  to  be  a  di:«tinct 
species  and  were  callcrd  A  mnttvirffs.  The  skdeton  is  wholly 
cartilaginous,  an  icnnieiue  notochord  being  present ;  this 
carltla^e  contains  a  deal  cf  fat,  and,  contrary  to  the  ^neral 
rule,  is  3aid  to  yield  nc  chondnn  on  boiling. 

The  only  remaining  group,  viz.,  that  of  the  Mnd-fi<ihc^  is 
oneof  th«  most  interesting  amon^  all  living  animals.  They 
are  poor  swimmers,  and  tliou^H  found  tn  bracl^i^  vatcr  arc 
leitrictL-d  to  the  nver^  of  Qut^ensland,  iropical  Africa,  and 
Ihc  Amazon,  The  ilirce  so  widely  distributed  living  S?«n^>^ 
arc  the  laat  survivors  of  a  once  great  race.  The  ^'Barra- 
munda  '*  of  Queensland  •  and  the  African  Prttr'^/r^rvs,  arc 
both  common  food  fiKhe^in  those  countries,  whttc  the  South 
Anierican  genu^  LtpuiMr^,  is  but  little  known.  The  t>ody 
in  all  i«  elongated  and  covered  with  cycloid  scaler,  and  what 
median  6nndo  exist  areconfiucnt ;  theorgausof  the  latent 
line  arc  present,  and  the  ventral  fins  arc  abdominal  and  Ear 
back.  Thcpircd  fins,  nnlikc  those  of  nrarly  all  living  fUhcs, 
are  paddle-likcu  and  each  eonsistfl  of  an  axis,  fringed  on  cither 
or  on  one  side  alone*  while  In  the  African  genus  the  axis 
alone  remains.  They  have  teeth,  an  imestinai  vaK^ 
abdominal  porea.  and  trve  giU^  ia  common  witli  other 

*  Specimens  of  this  AAfni;t!-  Ctrtii^rhtt^^^Ti  be  seen  In  ihe  Nei» 
Soink  WuLn  Collection,  and  a  nuU-prcpircd  aikclcuw  of  it  ^id«4licr 
fitltct  t&  ihft  Wot  GolleiKf. 
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fibbcs  ;  Inil  thry  ?(tani1  al^n**  in  lictng  ah[«^  to  utc  ihe  ojK!ii 
air-bladder  ^  a  lung  ;  in  accordance  with  thU,  the  blood 
vcmcIa  which  supply  It,  coiUraiy  to  wli^t  \»  found  in  aJl 
other  (i^c^  whatever.  Arc  dther  partly  or  entirely  connected 
with  the?  heart  itself.  Thcs<?  animnis,  by  virtue  of  thia 
STTAngcnicnt,  can  breathe  by  lunga  and  gills  either  together 
or  indcpendenily,  anc!  arc  ihcrcfon*  called  the  Dipnoi, 
Tlwy  thus  not  only  have  tlic  power  of  hvirte  ^^  \^Ti<l, 
n/hkli  in  fiLCt  they  do  in  search  of  food  ;  but  the  African 
(jpniK,  in  time  of  drought,  constructs  a  niad-hiii  in  wlikh, 
leaving  air-bo]c3.  it  lio  tn  a  torpid  condition,  until  liberated 
on  return  cf  tlicf  rafny  nen-Hnn.*  Fcjr  theic  rca^jiiH  the  naiDc 
of  Mud<fi«h  ic  given  it,  and  the  lipccimcnK  which  reach  our 
aquaria  art  sometimes  transported  mud-hut  and  ail,  and 
libcratL-d  upon  arrivaL  Tlitsc,  and  a  host  of  olhcr  modili< 
cations  beyond  ui  here,  show  tha^t  we  arc  dcalin^f  with  an 
ammal  obviously  a  liUt  and  yet  not  a  fish,  inasmuch  a.i  Jn- 
lerfcrencc  with  gill  resptrationr  which  would  be  fatal  to  an 
ordinaiy  li^b,  if  in  it  to  an  extent  optional.  Wc  ore,  in 
fact,  on  a  borderland  bctweai  twu  great  £roup-i,  and  in  the 
whole  realm  of  natarc  forms  similarly  connecting  any  iwio 
apparently  well-dcAncd  £P?ups  arc  to  be  found ;  tvc  thus 
get  'harmony  in  diw^inl  *  and  uinlinmty  in  all. 

While  no  other  (ishc?  have  a  lung  so  fully  functional  as 
tbLi,  many  arc  capable  of  living  for  a  time  out  of  the  water, 
and  others  cannot  live  without  coming  to  the  surface  to 
broathe.  The  failure  lolivc  an  cKcluRively  tenrcstrial  life, 
amon);  them  a*  even  to  go  lower  in  the  scale,  among  some 

Ci.iha.  U  not  for  the  want  of  lO'i'^ff'  ^^  ^^"^^  ^****  ^^  ^^ 
heard  in  our  yoitng  days  of  tlie  dimbin^  Perch  uf  India; 
this  tittle  fi^  utilizes  iU  spines  m  ajtcendin^  the  Palm-trcc^ 

*  The  ordboiy  Coi]^  Ecli  and  T^iuh  arc  »aid  lo  bury  dicmsclvcs 
in  tlM  tmid  diihuf  the  cold  montha,  a  habit,  licivrcvvr,  not  to  be  con- 
foikikded  «nth  }h^\  olWtc  Mud'liihci. 
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and  9S  la  'm  re^piratioo,  it  developed  from  ix&  gill-^trchcs,  ax 
indeed  do  some  IkrringA  and  olhcn*  more  or  Icji  completely, 
a  fitructun^  Icncwn  as  the  Ubytinthiform  or^aii ;  lhj«  lies  ia 
u  pauch  above  the  ^lU,  iti  walls  are  folded  and  refolded  after 
the  fuhion  of  a  sponf^  and  the  water  held  in  tta  oncshc* 
nerves  to  keep  the  gilU  moint  while  en  dry  land.  That  It 
also  performs  a  respiratory  function  in  the  water  u  citar,  ad 
this  Perch,  la  commoD  with  others  bavi:^  a  similar 
apparatus,  l&  drowned  if  prevented  from  coming  to  the 
surface.  If  the  cill^  of  an  ordinary  iish  arc  band^^cd  up 
ccrbiin  death  ensues  but  if  thc«:  forui»  arc  so  treated  they 
live  oti,  so  long  AA  allowed  to  ri&e  to  the  iurfaoG^  Atnong 
the  Siluroids,  »omc  Indian  forms  attempt  a  similar  thin^.  by 
bciidin^  bick^  sla  in  llic  ^nus  Stiicobranckus*  a  long 
poudi  in  amonf;  the  muscles  of  the  body  ;  here,  it  will  be 
rcmanbered,  the  air-bladder  is  used  for  pur;x>3cs  r>f  hcarU^. 
A5>outh  American  genu^  C^AV/f^^,  parsing  the  airtliroagh 
>u  alimentary  c^nal,  hat  an  intcuinal  roepintioei ;  intoEUcof 
thete  still  other  strange  modilications  in  the  «ame  dircctjon 
oceor^  in  tJic  presence  of  ^«hic]l  even  the  i^ill^  thcai5clrcfl 
ifxay  be  leduced.  Sume  of  t]i«  G^nrjldi  on  tlic  nthcr  hand, 
rising  to  the  surface,  make  use  of  the  air-bladder  as  a 
lun^t  hut  in  no  known  lulies,  except  among  the  Dipnoi 
is  pntlongcd  life  upon  dry  Und  ptn^ihlc. 

This  leads  up  to  the  AfifJeiifia,  of  which  the  only 
commonly  edible  form  is  the  Frog.  Its  appearance  b  too 
familiar  to  need  description  here,  and  no  one  who  has  merely 
seen  its  skxwcred  hind  Icgs^  as  offered  for  »le  on  the 
Continent,  would  rccoenUe  in  them  the  ventral  fins  of  a  <bli 
tu  wbi  Ji  tbcy  cun&i^Hind.  The  Frog,  like  the  fish,  has  no 
neck,  and  while  the  caudate  Tadpole  U  a  free  swimmer,  the 
adult  is  tallies* ;  the  ^n  b  ^^Ldlclc^s,  but  aome  of  tlic  luvrcr 

*  Thii  laii  jchI  the  cLinbi^i^  F<n;h  iic  both  rqiretcaieU  in  llie 
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aniphtbU  :tre,  like  the  fish,  >c:i)t:<cl;ul.  The  ifitcrnal  organs 
arc  at  f\t%t  ^ight  nnti^li-likr  ;  but  thr  Intlh  U  ih^T  fn  it  ^ind 
right  on  up  to  man  liimacir,  there  in  n^uch  more  that  U 
"  fisliy  *'  than  people  arc  went  to  imagine  Under  ordinaiy 
circutnttanceK,  tlwr  Proif  inay  live  ekher  Jn  or  out  of  the 
wntier«  an<I  rorthin  rea,ion  it  And  all  its  allies— oar  Nevrts, 
Efts,  Toads,  &c. — arc  called  the  amphibia ;  It  iniBt,  howcvet, 
come  to  the  sorfjL-c  tu  brealbtf,  and  tliia  tt  doc*  in  »  very 
characteristic fasihton-  Unlilcc  tiKit  has  no  nbs,sothM  costal 
respiration  \5  impossible,  and  cxpcrimcrtt  nhow^  that  it  can- 
iwi  brwihc  with  its  mnulh  t>pc*n  ;  ub^t  it  dors  ihcnrfnrcv  I? 
to  depress  the  floor  of  the  mouth— it  fir^it  being  closed — 
witereupovi  the  air  Is  sucked  in  throti^h  the  noslrib  ;  these 
&re  then  clowrd,  the  floor  is  raisrd  and  aEr  h  forced  Into 
the  lun^  which,  by  tlieir  own  claaTlcdy  In  the  main,  ajjain 
expel  it  as  the  nostrils  are  opened,  Thu5  it  ia  that  we  find, 
in  place  of  the  movements  of  our  diexl,  cnrrr^ipondmg 
movements  of  the  floor  of  the  mouth.  The  Frog  h 
C4iroivorott5,  but  the  tcctK  which  exist  in  the  upper  jaw 
atone, are  iwehtiisile;  no  latL-ral  nioclcn  ofihe  jaws  cr  bttinjj 
is  posBubIc,  and  the  lur^ue  is  aJsocapable  of  bein^;  protruded 
and  used  as  an  organ  of  prehension.  Kyc»>  with  well-marked 
eyelids,  arc  present,  as  also  arc  the  ear;,  which  here,  as  in 
the  Aflt^  show  no  si^^na  of  external  appcndaf[CR  ;  contrary* 
to  what  15  Mcn  in  the  fiah,  however,  the  drum  of  the  car  \a 
visible  behind  the  eye  Tlie  vent  is  placed  at  the  extreme 
end  of  the  body,  and  on  cither  side  of  it  there  con  be  seen 
^Ji  in  t|je  VjcV^  tail,  a  rythmical  pu-bation.  due  to  the  pre- 
tence of  a  pulsatile  lymph-hearL 

The  bearing  of  the  Frog  upon  the  hah,  however,  is  best  £Ccn 
in  the  T<id|)o)e;  tliat,  as  everyone  knowA.  h  a  long-lalTed, 
&«e-sirimfivln);  Auimal,  it  haa  j^Us  and  a  sucking  mouth  with 
homy  teeth,  and  at  one  period,  £ill-covcr»  cx^bctly  like 
ttio»e  of  a  fijJv  ^^^  ^*^*-'  llitse  of  the  Herring  King  not 
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supported  by  Wii\<t.  \i  T<(  an  ;intmal  fnr  which  you  can 
find  00  name  but  that  of  a  fish.  Later  on  lun^arc  formed 
from  the  gullet  as  u  the  fish"*  air-blfiddcr  the  gUUcovcrs 
dose  over;  gills,  tail,  and  horny  teeth  dis;ippear — (he 
"moult  "  U  p^«ed — and  tlie  anim.nl  now  becomes  a  Frog. 
Inasmuch  aa  it  passes  through  a  true  fish <ondit  ion »  it  is 
siiid  In  have  a  complete  mctamorphrKN  ;  bnt  there  are 
many  allied  fdrms,  which  never  get  beyond  the  gill-bcartni; 
sta^TC-  In  Lhi^  building  will  be  found  one  of  them,  tlic 
AxoloTl,  an  inhnhitant  of  the  l.nke  whfch  surrounds  Ihc  dly 
of  Mexico.  If  this  animal  is  deprived  of  acce^  to  the  water, 
that  is,  subjected  to  the  equivalent  of  a  series  of  drougbu^ 
it4  gilU  dhappear,  and  aa  \t  for  ever  afterwards  breathes  by 
lungs,  it  completes  that  which  the  Mud-fiali  had  bci:un- 
Its  eggs,  cspeciLilly  when  laid  on  dry  ground,  often  give 
rise  directly  to  gilUless  forms;  in  cither  case  Uio  lun^ 
alooc  remain  as  the  organs  of  respiration,  and  the  creature 
becomes  teTrcstri^L  Other  changca^  oot  the  leant  iniportiuit 
among  which  affect  the  colour,  go  on,  and  we  have  a 
"  species  *■  produced  before  our  cyea ;  more  than  this,  how- 
ever, for  there  is  here  realised  the  transition  from  the 
l>ranchiatc  to  the  abranchiate  form*,  and  ihc  air  sac,  now  a 
luni;,  rcinmns  sach,  right  on  up  to  man  himself;  find  from 
thiii  point  onwards,  juftl  aJ  MC  saw  fish  tiylri^  tu  Uccotuc 
terrestnal,  so  we  »hall  find  terresirhl  formi  which,  dis- 
satisfied with  their  surrounding  tired  of  the  new  love,  go 
back  to  ibe  old  one  B^d  try  to  become  fbh. 

First  among  the  higher  animaK  po«c*scd  of  ihis  ambitfovt 
oome  the  Turtles*  lAliich  a3  we  all  know  arc  true  reptiles ; 
like  other  n:^)tile%  and  bird^  tlidr  c^gs  are  ciKloeicd  in  a 
hard  shclL 

The  members  of  this  group  of  the  CM^h  as  they  are 
called,  liWc  the  T^bster^,  Crab«,  and  many  other  animals. 
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carry  thdf  ''house"  on  tliHr  bncks.  Thh  gr^at  exo- 
skekton  is  bet  an  exaf^eration  of  wbat  we  have  alread/ 
weft  m  the  fish,  ;ind  by  its  st^ncy  Uicy  often  ddy 
dcsEnictfftTi,  except  by  the  caj>adoLis  jaws  of  the  Crocodiles 
and  certain  fisbca  ;  in  retaliation  for  this,  some  Chclonians 
aiahc  a  tivouritc  nrpaat  upon  the  cg^  of  thcffic  grait 
fni>n»rers.  Among  them  wc  find  sdaptaflons  lo  almost 
every  mode  cf  life  \  there  arc  bud  and  water  Tortoises,  but 
the  mannc  forms  alone  constitute  what  .ireoillcd  Turtles.  Of 
thcfte  there  arc  but  three  living  genera  ;  they  occur  chiefly  in 
the  Pacific  nnd  Atlantic  oceans,  and  fumi&h  that  sine  ^4 
n&ji  of  tile  city  dignitary,  and  our  no  less  valuable  toiiuiac:* 
Mhell    In  India,  one  soft  or  Mud-Tortoise  is  eaten. 

Tbc  general  build  of  their  body  is  well  known,  and  at 
first  sight  it  may  seem  strange  Ih^t  ^uch  heavy  brutes 
should  lead  an  aquatic  life ;  some  water  TortQisc^  it  Js  true, 
an:  little  leas  heavy  than  land  ones — they  have  inherited 
the  "hou^e"  and  cannot  shake  it  off,  so  they  reduce  it, 
and  in  the  Mnd-Tortoliiet  it  is  qutte  soft.  In  the  Turtles  it 
is  less  bony  than  in  the  ^lid  land  forms,  and  as  the  capacity 
of  their  enormous  lungs  must  diminish  their  spccilic  gravity^ 
tt  is  not  surprising  to  find  them  living  on  the  surface  of 
deep  water,  where  their  favourite  food  abounds.  On  land 
thty  :ak  f-ir  less  adive  tlun  tlicir  tenestrial  brethren,  anJ 
thiA,  becsujic  the limbsare  modified  for  twimming  puqioscs ; 
the  clawcd-toc)  of  land  forma  sre  here  bound  together  to 
form  paddles,  and  as  this  !*  most  marked  In  the  fore  limbs, 
from  each  of  thc«e  all  the  clawi;  but  one  disappear.  They 
cocnc  pciiodically  on  land  to  dcpoi^it  their  e^%  and 
as  the  Injunction  to  crawl  on  the  belly  extendi  to 
Ihcm,  man,  taking  advantage  of  their  weakness,  gels  iha 
ascendency.  AH  Tortoises  have  a  long  neck,  upon  tJie 
flexibility  of   wlwch   the  power  of  capturing  their  prey 
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depends;  in  some  it  is  rftlccd,  but  the  Turtles  have  head, 
riock,  Jiiwl  limbs  aH  covered  with  horny  scales.  The  "  house  " 
u:  CD  fuhioned  in  dll,  as  to  leavo  the  head  and  neck.  Iimb$ 
and  t;iil  free ;  in  some  these  caTi  be  partly  or  in  others 
wholly  rclrsctcd,  and  being  the  only  freely  movable  or^an^ 
the  bony  Etnicttircfi  which  support  other  part*  become 
firmly  united  with  the  shell  As  this  includes  the  ribs,  these 
animalx,  havin^^  no  |jrt>pcr  clicst,  brcatlte  like  Frog* — tlicy 
sa-aI1ow  the  air  much  as  we  do  a  pilL  The  lipi  may  be 
fleshy,  but  the  mouth  b  cencrally  yarded  by  two  powerful 
homy  bi?ak5 ;  and  tn  the  case  of  the  Turtle,  from  which  wc 
derive  our  tortoiseshell,  as  the  upper  jaw  is  recurved  like 
that  of  a  bird,  it  b  otlled  the  HAwk'a-biil  Turtle. 

In  its  ediblL-  icnfrht  thrjaw-s  are  notched  ATid  jagged, 
mucli  like  the  beak  of  a  fnatl.  They  have  eye«and  eyeUda^ 
«  tj'mpanum  beneath  the  skin,  and  arc  in  c\-cry  respect 
reptilian.  Tlie  Ttirtli?  which  yields  our  soups  Is  an  enor- 
mous bnite,  sometimes  reachini;  a  len{;th  of  6  to  S  fHect,  and 
weighing  nearly  eight  hundrcdi;teight ;  from  its  colour  it  is 
called  the  Green  Turtle  {CMone  viridU  cr  midas).  While 
it£  house  is  somewhat  fl;tttencd  and  smooth,  that  of  the 
HawkVbiLI  Turtle  is  beautifully  sculptured,  and  the  plates 
which  in  the  former  morety  fit  rogciher,  In  the  latter  are 
scale-like  :ind  overlap,  uhich  for  this  reason  is  also  called 
the  Scaly  Turtle  {Cheicnt  ^qv^ttnata  t^r  imhitata).  IJrlike 
he  great  relative,  it  rarely  exceeds  two  feet  in  ]enf|;th.  and 
alihoufifa  of  no  edible  value  an  allied  species  is  eaten  abroad. 
That  wliidi  characterises  tt  therefore^  economically  as 
artistically,  is  its  thickened  scal>'  investment.* 

No  difficulty  is  experienced  In  removing  the  thin  though 
similar  plates  from  an  ordinaiy  Tortcdtv,  at  death.  If  ex- 
amined thus,  it  vUl  be  seen  that  these  homy  plates  are 

*  ExAOtpla  ar«  ^hovn  in  the  Wctitfn  CaUcHci  and  dtewhcrv^ 
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neither  covered  in  under  an  cpIxJermb  Lilfe  younj;  ficAlcs  and 
teeth,  nor  do  they  correspond  in  relation  and  number  to  the 
boncfi  of  the  underlymg  "Iiolisp."  Proven  thuft  to  be 
totally  different  ^cnietures  to  either,  they  arc,  as  from  these 
facts  tbcy  must  be,  actual  n^odiiicAtions  of  the  cpiclcnnts 
itftclf.  Tortolseshell  Ihcn  U  an  epidermal  thickcmng, 
which,  hke  all  similar  structures,  owes  its  presence  to 
activities  going  on  in  the  ^kin — we  arc  dealing  mw  with 
that  which  the  fi<h  has  noc 

On  the  back  of  the  Hawk's-biil  Tortdsc  there  arc 
Ihiilecn  of  thcic  large  plates,  with  an  edguig  of  small  one:!. 
While  on  tlie  IInLbt,  neck  and  tail  the  latter  alone  occur,  it 
can  be  seen  upon  remo^'alf  that  of  those  on  the  back  the 
Ut^  median  ones  ovcrlic  ten  bony  clemcnis,  wliilc  ilic  four 
lateral  ontrs  have  beneath  them  on  'either  side  eij;ht  ex- 
panded bony  roas[«e<i.  These  arc  true  bon>'  acalci,  formed 
like  t1]n%c  of^i  finh  beneath  the  cpiderniU,  and  ft^r  purpc??cs 
of  dtbttrction  are  called  "«cuties."  Owing  to  the  nature  of 
the  changes  undergone  in  the  production  of  a  firm  rigid 
body.  Ihc  undalylni;  backbone  and  ribs  have  completely 
united  with  tM»  50-c:iUed  carapace*  On  the  ventral  side 
these  scutC5  keep  dear  of  the  endo-3kc[cton»  and  give  rise 
to  a  dcfimce,  as  unlike  as  h  cnulil  lie  to  Out  which  in  dress 
but  belter  in  watfnre,  ie  called  a  plaitron. 

Crocodiles  and  Alligators  do,  and  Lizards  will,  take  to 
Ibe  water,  and  tltcrc  thus  remain  among  reptile*  but  the 
snakcJ!  for  eonsideratioa  The  u^c,  medicinally,  of  viper 
»oupt!^  broths  and  what  not,  practised  by  our  forcf^ihcr^ 
still  survives  even  in  Siirrry.  and  let  the  unfortunate  "Sea- 
serpent  "  turn  out  to  be  what  it  may,  the  fact  remains — that 
Sea-tinake4  do  exist  The  common  snakes  can  do  everything 
but  fly  ;  they  climb,  run,  or  swim,  with  marvellous  radidlly- 
iD  America  there  exut  non-poisonous,  and  in  south  Asia 
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pfiiNonnin;,  frrshwatcr  s-nak(^  Thtr  Sra-^nakc*  ccciir  In  the 
Indi:;in  ard  Pacific  cocans,  and  may  reach  a  length  of  ten  to 
twelve  feet ;  man/  of  tbciu,  imlikc  the  Tortoi5c^  have 
ada|>tc-d  thi^insrlv^'i  cxdusivL-1y  to  tlif  rit^w  Ilf?,  aiui  hewing 
p^sonoits  arc  among  the  mo^t  deadly  inhabitantsof  the  dccpu 

Aniong  birds,  Ducks  and  Sit-ans,  not  to  stay  Gull»,  Wadcoy 
Pblicann,  Sea  Eaglt^s,  iiiiJ  nttll  trx^  the  D;irten(,  SjKxuihiMfC 
ftod  others,  aro  more  or  l«ii  familiar  to  most  people,**  being 
c&pabic  of  leading  a  partly  aquatic  life  Of  cf  at  least  feeding 
upon  fisk  All  these,  including  the  Grebes  find  Divert,  are 
blrd-Ukc;  their  plumage  has  the  ordinary  characters;  tlwir 
wings,  except  th^t  in  some  Ibcy  are  amall,  arc  clad  in  the 
customary  lonj;  ft^ithcrsv  and  lUc  hind  Limtis  are  free  of  The 
iKxJy.  The  neckt  beak,  or  le^,  may  be  Rpeciaily  iiiodifiod,t>ut 
except  for  a  webbing  of  the  foot  there  Is  nothing  hah-like  in 
them ;  some  of  them  can  both  dive  and  swim  beneath  the 
surface,  but  wlicn  ue  come  to  the  Pcngiibis  vr«  find  an 
adaptation  to  a  tcmporftrily  submerged  conditioo,  reaching 
jttt  maximuiu  ^mon^  living  birds. 

To  thiTi  end  something  of  the  nature  of  a  fin  is  e«tab1tshed, 
the  bonca  of  the  fore  limb  are  closely  applied  together, 
and  flaUcned  in  such  a  manner  that — all  power  of  inde- 
pendent movement  being  lost  among  them— the  limb  movcA 
as&'virbol&  In  order  that  tlic  least  possible  rcajjtance  may 
be  offered  to  the  anitiiiirK  progress,  the  feallicri;  of  the  body 
arc  small,  of  tiniform  pattern,  and  scAlc-liUe;  and  while 
somctbliic:  approaching  tJiis  is  seen  among  oilier  marine 
birds  'E  '*  f^V  *"  '^<^  Penguins  ihut  the  fure  limb— no 
longer  bearint:  the  familixr  ^ting  feathers— ^is  converted  into 
a  paddle.  The  hind  limbs*  modified  in  some  respccta^ 
when  coraparwl  with  thn«c  of  mn^  living  bird*,  arc  bound 
down  to  the  body,  aa  in  the  Seals,  only  the  foot  being  free ; 
this  being  ao,  tbc  body  it^df  is  carried  erect  on  land,  giving 
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Urd  ft  stnnge  and  hlgbly  characteristic  appearances 
yetmjif  Pcngoln  is  unonp  the  mo:it  curious  of  nature's 
productioflj  ;  it  Iias  shaken  otT  it.*^  inlicritcd  itowct  of  High^ 
but  the  moditications  of  its  Umtw  render  it  a  most  ua- 
gainl)^  looking  anunal.  as  It  *'  waddled"  about  until  fully  com- 
petent to  Uujit  iLseif  til  Uic  depths  of  llic  Southern  Ocean. 

The  only  group  now  remaining  for  consideration  is 
the  Man^maliac.  Mammals  are  so  called,  because  they 
poax3%or^n»  whidi  enable  ihcm  to  suckle  Uicir  young; 
irhkh  :\rc  brought  forth  alive,  and  hi  tljtm,  unlike  all 
other  animals,  the  body  cavity  Is  divided  into  a  thorax 
which  contains  the  heart  and  lungs  aJone,  and  ah  abdomen 
whidi  lodges  the  reat  of  die  viscera.  They  all  have 
hairs  at  one  or  other  period  of  their  existencci  whichp 
like  the  9calc:i  of  the  leptitc.  are  exclusive^  epidcnnaZ  in 
origEn  ;  not  ]nrre<iticrlly  they  may  have  scutes  alio,  Tlie 
dcelcton,  the  organ^r  of  circulation  and  re^firation,  alJ  have 
apcoa]  characters  by  which  they  can  be  recognised  fiom 
Aosc  of  other  animals;  tn  common  with  birds,  mammals 
arc  said  to  be  warm-blooded,  a»  distinguished  from  ao- 
called  cokl-bloodcd  reptiles  and  rinlica. 

Our  Hippopotami,  Rats,  Vole<],  Bear!),  Dogs  and  Beavers 
all  take  to  the  water,  but  no  mammals  lower  in  the  scale 
than  the  Otter^^  are  equally  at  home  on  land  or  in  water. 
Thoe  crealurcSr  with  tlieir  webbt^r!  feet  and  hr<i;u1  llaltT^inni 
tail,  stre,  in  the  caic  of  the  large  Sea-Otter  of  the  North 
PadHc,  hunted  almost  to  extinction  for  their  hr.  Rcyond 
thK  suflice  it  to  ^ay  that  that  animal  approtichos  the  Seals 
in  appearance  and  habit>  and  Chat  its  skull  and  teeth  have 
aQ  the  characters  of  those  of  a  typical  carnivorous  mammal. 
We  mu-Ht  mutit  t>(  u»  know,  ttiat  if  a  warm-bloodtd  land 
mammal  would  live  in  water,  it  mu.'^t  at  lea^t  keep  in  the 
heat ;  and  this  tint  difnculty  id  overcome  by  the  Otter  for  it 
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has  beneath  itaskinaUycrof  fat— a  blubber — which  effects 
t!ic  puqj<ttc.  We  uurHtlviyi  possess  this  lo  a  less  iturkcx!  de- 
gree, and  one  v&  curious;  to  know  to  what  extent  the  success 
of  great  Ewimmcrs  may  ncrt  be  due  to  a  siniilai  condition. 

Next   come   the   Seals   And  the   Walrus.      They   carry 
mattere  2  step  further,  for  now  we  find  that  the  body  is 
bccoQiing  more  ttsh-tlkc;  obstructions  arc  being  cleared, 
and   in   all   but  some  ScaIs  the  car  goes.     Tho4«  wbidi 
retain  it  are  called  the  Otand;^  or  Earcd-Scals.    The  nasal 
organs  arc  very  Urge,  and  in  iomc  visibly  sacculated  ;  the 
animalii  have  perfect  conirol   over  ihi^ir  valvular  iio^tnls, 
and    all    now   becomes   a  question    of    fin^       Here    an 
iinpurtant  dilTececict:  slciis  iiL     In  atl,  the   fofe  and  hind 
llmba  are  each  bound  up  in  the  webbed  ^in,  for  which 
reason  the  group  is  called  the  Pinrnptdla  ;  the  hind  limbs 
ftic  in  jjart  similarly  bound  down  to  the  tail,  but,  while  the 
ordinary  ScaU  use  their  Ceet,  the  Sea-Lions  use  both  their 
limba  as  propellers.     The  Sea-Lloa  and  Walrus  begin  by 
elongating  the  thuniU  ^^  that  it  becomes  tlic  knige^  fnij^er 
of  the  five,  the  others  all  getting  shorter  in  suceesdion  ;  by 
ihi^  mean^  a  fin  rathcir  than  a  paddle  is  fcjnued,  and  the 
hind  lejp  arc  rcUined  for  walking  purposes.    This  being 
30»  the  nnimals  can  support  the  body  on  ail  fours  on  land, 
and  Ihry  pmgrcss  by  this  means  in  a  highly  charaL:lrr)%lic  ^H 
manner,  walkinf^  on  the  entire  palm  of  the  hand  and  sole  ^^ 
of  the  foot,  both  of  which  members  arc  canicd  at  right 
angles  to  the  body.    The  Sea-Lion,  having  a  long  r»eclc, 
giooma  itself  after  the  fashion  of  a  do^  and  can  scratch  its 
hcadwiLli  its  hind  limb.*  while  the  thick-skinned  Walruscao 
look  behind  It  as  readily  a«  can  a  man. 

Tbc  ordinary  Seals,  however,  have  the  hind  limbs  thrown 

*  One  or  a  urie*  of  9ftiKtlc3iily-cioi;pcid  example*  ti  preserved  in 
ttih  Attitude  in  the  Canadian  section. 


ZOOLOGY  AND  FOOD  FISHES, 


In  wbich  position  ihcy  arc  bound  down  to  the  tail 
enbrfrcd  feet  alone  bclnjj  free ;  these  tlicy  use  as  a  pro- 
peller. I'hc  fore  limbs  remain  fimall.  and  arc  carried  clo^e 
to  the  bod/.  B/  these,  as  in  tlic  li^h,  the  mort  dclioitc 
OkovcmcnU  are  regulated.  As  they  thus  have  no  power 
of  raising;  the  body  on  land,  ihcy  are  among  the  most 
helpless  of  all  amm.ils  when  "beached,"  but  amoug  the 
most  cicth^  when  once  in  the  water.  The  nails  in  all  are 
anull,  and  in  some  there  are  extra  supports  formed  for 
the  expaiided  (lijTiwra,  Tlie  teeth  fn  most  Scab  are  of  the 
true  eamivoroois  type ;  the  familiar  Iar;:e  canines,  and  the 
slurp^utting  check-teeth  like  tha^c  of  a  dog,  arc  proofs  of 
the  real  relationships  of  thc^e  forms.  Fn  some,  as  for 
example  the  creat  Bladdcrnosed  Seal,  the  teeth  show 
marltcd  aigm  of  rctluction  u:  size,  and  they  arc  in  most 
lO  disposed  that  thote  of  the  twfj  jaws  interlock,  :ifter  tlie 
fashion  of  a  ii.ih's  teeth.  By  virtue  of  this  arrangemenC^ 
the  teeth  come  in  some  to  be  nearly  uniform  in  size 
throughout ;  all  arc  small,  and  boiween  them  there  ar^ 
groat  gaps  to  receive  the  teeth  of  the  other  jawn  All 
Ihcac  anim^fl,  including  lIk  Walrus,  slicd  ihcir  milk  teeth. 
The  Wah'us  is  characterised  by  Its  well-known  "tu&kV' 
which  are  but  immense  eye-teeth  or  canines;  they  are 
present  in  both  m^le  and  female,  and  the  other  teeth  are 
reduced  in  proportion  as  iheiie  aro*  enlarged.  This  highly 
intelligent  brute  prcsacs  its  tusks  into  service  for  purposes 
>f  Locomotion  on  the  ice,  a3  well  a.H  for  both  olTeiice  and 
leTence,  Its  only  masters  bctng  ifit"  Polar  Bear  ;iiid  man  ; 
[their  main  junction,  however,  i^  ttiat  of  digging  out  the 
'Aftun-shcllcd  animals  from  the  shores  on  which  it  lives. 
Walrus  R^ing  is  now  pracdcally  a  thing  cf  the  pa»t,  and 
[the  only  paria  of  the  animal  now  used  out^de  tlic  Arctic 
3rcle  arc  the  tusks,  which  arc  ^11  in  vo^uc  by  ivory  workers 
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*Tid  dciilistB.  It  19  confined  to  the  North  Pacific  and  Noi 
Atlantic  Xd\  but  lU  rciiuinn  ;Lrc  found  russtliicd  it%  nor 
home  as  SuflbUc  The  Finlandcm  used  to  make  a  regal 
tribute  of  it 

From  all  that  we  have  J&ccn,  it  U  ckar  that  heal  must 
1>e  kept  up,  juKt  a9  nutritive  matenal  must  be  supplied, 
alike  for  the  niaintcaarce  of  our  bodies ;  and  r^arded  frooi 
this  puint  of  view  our  ie;ilKkinJi,  and  other  nimilar  antnuil 
products  tised  for  dothinf;,  are  but  so  many  '* foods'*  ID- 
dispcnsdhlc  to  our  cxistcncCi  The  inh&bilantd  of  tlie 
Arctic  circle  once  uiwd  the  Walrus,  at  the  Esquimaux 
Still  use  the  Se^ls,  to  supply  every  imaginable  wanL 
They  eat  even  its  liver  and  blubber  ;  their  dothct,  boatSk 
tenbi,  weapon:!,  and  even  the  "coffins"  for  their  dead  v« 
derived  from  it;  while,  having  no  cotton  factories  they 
aew  with  its  aincws.  Nearly  all  Seals,  wherever  they  axe 
plentiful,  are  used  for  food  ;  we  nevertl^dets  threaten 
both  to  deprive  the  Ulanders  of  their  food  and  the  world 
of  its  Seals,  by  our  systcmjitic  not  to  £ay  brum!  and  In- 
human raids  upon  the  young,  in  our  greed  for  tinery. 

The  skio,  which  in  the  Walrus  is  thick  and  leathery, 
spanely  haJr-clad,  and  often  scored  with  battle-marks,  is  in 
the  Seate  thickly  covered  In  the  short  dose-set  seal-Tar ; 
the  actual  character?  of  this  vary  much  with  nge,  in  some 
it  is  variously  coloured,  in  others  almost  white.*  The  body 
of  most  mammals  Is  dothed  in  "  hair  "  and  "  fiir,'*  just  as  a 
bird"*  is  dothed  in  "  feathers  *'  and  '•  dowa"  in  the  Seals 
and  Walrus,  as  in  our  more  faniiliar  domesticated  manuDat^ 
certain  of  these  hntrs  are  enormnuidy  enlaq^ed  to  fdnn  the 
so-called  '*  whlikcrs."  which,  as  everyone  fully  knows^  are  not 
completely  formed  until  M>me  time  after  birlh-  The 
Cttstoinary  distinction  between  ''ludr"  and  "fur"  Seals, 
*  Cumplct  dQ  be  K«n  in  the  ScvtounUlAnd  Culkdieiu 
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tbcrefofc,  (natmuch  as  it  1»  often  entirely  a  queetion  of  Af-e, 
is  An  Ltinitural  one;  the  true  hair  Seals  arc  but  tho*c  in 
which  ihc  longer  "  hair*"  pfc<loininat<j.  the  soft  *'  iinJirr  fur  " 
being  reduced,  jii«r  a«  in  pigeons,  among  familiar  birdii,  the 
"down"  is  reduced.  Ttic  Eared-Scab  furnish  both  hair 
and  far-kin^K  Both  they  Lird  ilie  common  Seals  arc  found 
in  N.  ;uid  S.  latitudes  of  the  two  hem:!;pherc& 

The  body,  in  some  Earkss-Seab  hairy  even  to  the  stjlcs 
of  t)tc  feet,  is  To  all  clothed  in  ihtr  aforc^ment toned  fur 
asd  hair,  and  the  market  value  of  the  dret^ed  el^ln  is 
proportionate  to  the  care  with  which  the  long  haira  are 
lenwn'cd  This  U  done  by  a  vury  simple  procc**,  underlyir^ 
vHch  there  is  a  most  inatruetLvc  lesson.  The  hair,  like  a 
bird's  feather  and  a  tortoise's  scale,  is  a  modification  of  the 
epodermis.  but  unliUe  the  scale,  its  base  sinks  down  Into 
the  skin  for  purpo^ci;  of  attachment,  and  forms  a  so- 
called  rcml;  4a  tlija  sinking  is  ^iruportion^itc  to  the  length 
and  ciae  of  the  hair,  it  follows  that  the  "  hairs  "  of  the  Seal 
inu^t  lie  deeper  th^n  its  fur  The  skin  upon  removal  is 
pared  to  &uch  a  level  as  shall  destroy  the  attarhments  of 
the  hain,  they  arc  then  plucked,  and  the  under  fur,  im- 
injured.  alone  remains* 

When  we  come  to  the  Porpoises,  Dolphin*;,  and  Whales, 
with  thdr  allic*,  the  first  noticeable  thing  is  that.  like  ttic 
Ecb,  they  have  lost  their  hind  limbs.  Only  in  the  Whalebone* 
Whales  Is  there  ever  a  trace  of  them,  while  all  other*  have 
a  remiumt  of  the  hip-girdic  alone  lef^.  This  is  accom* 
paakd  by  a  much  denser  approximation  to  the  fish  type 
th;in  b  w-cii  >n  the  Seals;  the  tail,  short  in  the  Seals,  is 
here  very  long  and  bears  a  fin  which,  unlike  that  of  the 
ordiEUry  fish,  is  transversely  set.     The  head  b,  in  all,  run 

Into  the  body  so  to  speak — there  is  no  longer  a  tnie  neck 

and  here  again  there  ts  realised  a  true  luhEike  condition; 
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in  many,  the  vcrtchrx  of  that  rc^'on  all  unite  into  one  »1 
mass,  ^v'hich  may  jtvrlf  unite  with  the  vcitcbrx  bcUiiiJ  \  the 
ariicubtion*!  of  the  sJciiIl  with  the  backbone  arc.  aj  com- 
pared with  those  of  a  typical  mammal,  highly  modified  TTic 
fofc  limbs  arc  now  quite  destitute  of  nalis,  and  converted 
into  complete  fins;  they  correspond  with  our  own  arm*  and 
hands,  and  while  in  the  Seals,  as  in  ourselves  and  some  of 
this  tribe  also,  the  joint5  of  the  fingers  never  exceed  three 
in  number,  in  others,  their  number  may  be  increased  with 
the  elongation  of  thli;  "fin/'  On  the  back  there  is  often 
present  a  somewhat  lar^c  dorsal  fin.  which  like  tlie  tail  fin 
Is  not  supported  by  boRc^  The  incu)ber&  of  tiiis  group  vary 
in  length  from  four  to  about  eighty  feet,  and  they  are  found 
in  all  the  great  seas.  Some  are  of  a  f^rc^arious*  roaming 
disposition,  oUic^rs  follow  up  fi^ib-nhoal^,  while  many  feed  on 
small  animals.  The  "  Killer- Wh;ile  "  •  will  attack  anything, 
from  a  Whale  downwards,  and  some  members  of  the  p'Oup 
a^^^it  the  return  of  the  Salmon  at  the  livcr's-mouth. 
Fluvi^tilc  rcpreiciitativxs  occur  in  South  America  and  m  the 
Ganf^  The  head  may  be  small  and  rounded  as  In  our 
common  Porpoise,  or  as  to  the  Sperm AVhales  (/*4>iv^^j) 
may  reach  a  length  half  that  of  the  body ;  the  bocly  ttfidf 
U  clad  in  a  thick  hairless  skin. 

Highly  modified  as  are  tlie«e  animals,  they  neverlhcIeM 
cannot  »halce  off  their  idcnUty,  for  while  the  adolt  of  one 
genus  alone — the  Tni:i  of  thi^  Amazon — has  haJr  about  Its 
"beak,"  the  young  of  all  have  at  least  traces  of  the  familiar 
whiAcrs  of  the  mammal.  The  eye.  never  »o  larg;c  and 
intelligent  a;  th:4t  nf  thr  Seals,  may  be  almosr  as  small  in 
comparuton  as  the  Mole's,  and  it  never  ba^  a  nictitating 
membrane.  The  external  ear  has  [:onc  but  the  Pcrpoisc 
and  some  two  or   three  others,  when  young,    have  this 

■  Oral,  Aakelcii.>nofihisaiiiauiliseahibitcdinthc5wodisheollecdon. 
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appcnd^c  dc%'clcpcd,  like  th^t  of  the  Scal^  but  ou  -x 
smaller  scale  :  fn  the  ca-^c  of  Ihc  aduU  Porpoise  indi- 
vtduuU  h^rc  been  also  known  to  exhibit  a  tmcc  <A  it 
We  saw  in  llic  Sturgeon,  that  the  sepanitinn  of  the  tcs- 
pir^ttory  from  the  feeding  process  was  a  matter  of  con- 
vcnicnec  ;  in  aJl  permanently  aquatic  maimnab  It  obviously 
becomes  a  necessity,  as  wc  ^11  know  what  upcniiiji  a  ni;iin- 
fnal'»  mouth  under  water  means.  To  this  end,  the  larynx 
u  hcTc,  as  indeed  it  is  in  some  land  marnmal.t,  fastened  into 
the  n^s^  pAss^e,  antJ  thus  kcirt  clear  of  the  moutli  The 
nual  ofganB  do  not  generally  open  at  once  on  to  the  exterior 
as  in  ourselves,  but  into  a  lai^e  aeceasory  chamber,  which 
again  opais  by  asingle  valvular  "blow-hoJe"  In  tlie  Baleen- 
Whaler,  the  so-called  blow-hole  i:i  double,  and,  as  there  is  lo 
tbcm  no  acce^or>'  chamber,  tlic  couple  of  long  tubes  which 
pul  tlic  na-iil  oi^an  into  comniurication  with  the  exterior^ 
are  really  the  ncstril*,  much  elongated,  Seal-Hke  but  not 
saccular.  The  mode  of  respiration  jt^clf,  b,  in  these 
anImal-1,  cx&ctly  that  of  other  mammals  ;  rib.s,  diaphr^^m, 
and  so  on,  all  cxUx,  and  the  notion  that  water  l&  ejected 
Ia  "spouting"  ifl  an  entirely-erroneous  one,  for,  as  th« 
am'iiul  begins  to  breathe  before  quite  reaching  the  smfacc, 
the  watrr  alxive  it  is  iiK-[i!af-cd  by  the.-  outscttiog  current  of 
aiTn  The  viscera  and  briin  in  these  animals  are  cntifcly 
mammalian,  ^nd  Ihc  only  thint;  to  be  noted  here,  i.^  xh>X 
tiie  etoroach  Is  very  complex,  as  Is  that  of  many  land 
mamm^la  Contrary  to  the  general  nile  among  these,  no 
act  of  rumination  accompanies  this.  The  Whales  cannot 
get  back  to  the  "gilkd"  state,  but  thtir  blood  system  {i 
nevcrthdesa  curiously  modified. 

The  flesh  of  many  of  these  forms  was  formerly  eaten 
even  in  thi*  countryj  and  still  is  eUewhere  ;  the  tongue 
being  a  special  dainty*    The  milk  Is  at  times  used.    The 
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skb  of  the  PorpoHc,  and  chiefly  of  ihc  \VhitC' 
(Bfffa^a')*  in  :ilil!  uHcd  fur  sht^cs,  I.ic<:i,  and  tnadiinc-lunilk 
Th«  viAcer:il  oi^^t  ar$  used  by  the  Northern  IsUndcrs 
for  a  varict/  of  purpoflc^,  raogu^  from  soups  to  cords, 
curt:un-<i,  And  even  windows  The  sinews,  like  thoAc  of 
itie  Seals,  are  pressed  [nto  tervioe  for  threads. 

The  blow-hole  and  nostnb  vao*  very  much  in  position, 
and  fn  any  case  the  shape  of  the  no  le.ti  vurtabfc  for^ 
bead,  is  the  converse  of  that  of  tlie  underlying  skuU ; 
just  as  the  bony  ridge  over  our  own  eye— tbal  pet  scat  oJ 
the  perceptive  faculties— is  of  the  underlying  brain.  In  any 
case,  tlicre  \&  in  this  region  an  enormous  accumulation 
cf  fat,  but  the  mere  thickening  of  the  skin  of  the  head  is 
no  new  feature,  as  many  fishes,  and  espedally  the  Sun-fish, 
possess  this  to  the  utmost  de(;ree.  In  the  Sperm -Wlialta, 
there  is  in  this  region  a  great  chamber  known  as  the  '*cade" 
filled  not  merely  with  fat,  btit  oil,  from  which  our  spermaceti 
it  obtained  Oils  are  also  extracted  from  the  blubbef 
which  invests  the  body,  and  which  serves  in  life,  u  already 
Doled,  to  regulalc  the  budily  heat,  and  alio  as  a  proceetioiL 
Fat  aocumulatcs  beneath  the  sikin  for  the«e  reasons,  but  in 
our  land  form»,  our  butchers'  shops  show  us  that  it  docs 
not  do  Ao  1o  a  very  marked  degree,  until  all  the  available 
sp^ce  within  the  body  i?  utitUed 

Tlic  ambcfcria  of  perfumery  is  obtained  from  the  excreta 
of  the  SJle^n*^\'halc<,  and  Is  prohab!y  deHved  by  them  (torn 
the  Cnttlc-liiJi,  upon  which  they  feed. 

When  wc  come  to  the  teeth,  wc  have  to  face  a  raarvetlous 
series  of  phenomena,  every  bit  as  much  food  for  the  mind, 
as  the  orji^ns  themselves  are  food  for  our  markets. 

The   whalebone  of  tlic  \Min]{:bone-W1iatcs— the  Baleen 

*  Staffed  exAmptei  of  thk,  conspicuouE  by  tLc  t^tcncc  of  a  donal 
fin,  are  riubk  In  the  C^nuUui  Hction. 
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ilcsof  fi^ihcrs — not  to  nay  the  great  tuak:*  of  that 
le  Unacam,  ihe  N;irwha!,  arc  familiar  Id  most  j>p£jplc, 
Thttc  Cftacta  arc  subdivided  by  naturalists  into  toothed 
(Dcniicctc),  and  whalcboncd  (Myslicctc)  forms.  Wc  saw 
UiAt  the  Sculls  faund  it  nccCKKxry  to  mndify  their  teeth,  vid 
in  aU  living  Cetacca  they  arc  Amall  and  of  one  uniform 
pBttcni — they  rcvcr  have  more  than  one  feng,  and  tlic  teeth 
of  tlic  two  jaws  mtcrloLk  liltc  tliu^e  of  a  fiah.  Moat  form* 
vrhieh  retain  their  tieeth,  find  it  neeeasaiy  to  incrcaAc 
their  number;  and  while  few  mammals  except  these  ever 
have  morp  th^ui  fnrty-cigUt  teeth  in  all,  we  finj  Among 
them  nearly  doubb  Uiat  number,  in  one  case  nearly 
two  hundred  bcin^  present  Others,  as  the  Sperm- Whales* 
have  no  teeth  ir  the  upper  jaw,  and  of^en  but  few-^in 
one  cas«*  but  two— in  the  lower;  still  others,  as  one 
Grampus  and  the  Wliite-fiiib,  caily  lose  thdf  teeth. 
When  we  come  to  the  Baleen -Whales,  we  find  that  the 
enormous  mouth,  out  of  all  proportion  to  everything;  ebe,  in 
lined  by  the  whalebone  or  baleen.  In  tlic  higher  animals, 
we  have  seen  that  the  epidermis  has  become  acdve  in  the 
production  of  hair,  while  beneath  this,  the  dermis  still 
retains  its  power — inherited  Itoni  the  fisJi — of  formitit:  tcetli 
—mouth  scales.  On  the  body  the  hairs  have  replaced  the 
body  Kot&f,  and  bearing  in  mind  that  In  all  this  some  skin 
forms  the  lining  membrane  of  the  mouth,  what  U  more 
natural  than  that  it  should  also  cany  in  with  it  the  power 
of  formJnt-  hair?  this  it  docs,  and  tliia  hair,  which  hangs 
down  from  the  roof  of  the  mouth,  wc  call  whalcboni^. 
This  U  not  all,  for  tl^ough  in  the  fcetus  of  these  animals 
teeth  are  formed,  they  do  not  cut  the  gum  ;  they  disappear 


*  TW  of  Sowerby^  Whale.    Aa  inMruciive  serica  of  specimen* 
tncJudtng  ihi^  %  Grnmp(i«,  And  other  Cetaceaj  are  diipJayed  to  the 
wlvjAidi^c  Ln  the  Swedish  Collcciioa- 
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ftDd  •»  aald  to  be  absorbed,  thit  ls,ihcy  are  i^«iolved, 
thdr  constituents,  whirled  away  in  the  current  of  the  blood, 
arc  voiiJcd  cL-^wlacrc  TIic  mcKlificAtiun  .ind  partial  suppres- 
sion of  the  teeth  «cen  in  other  ronns,  have  in  these  become 
total,  and  halrhas  row  rcpUt^xl  the  mouth  scaler.  Here  then* 
just  a^  in  the  esse  %yi  the  Frog  and  Tadpole,  wc  have  In 
the  life  history  of  the  individual,  a  complete  recapitulaticin 
of  the  chpingci  undergone  during  its  evolution  in  time — its 
so  called  phylogcny.  The  like  is  iruc  of  all  living  things  ; 
but  rvety  are  the  steps  so  dear  as  here,  where  tndy 
"he  may  run  that  rcadcih  iL"  Similar  structurc^i  to 
whalebone  are  nowhere  wanting,  the  quills  of  the  Porcupine, 
the  horny  part  of  homs^  and  even  our  own  nails,  are  every  <Uy 
cxamplc&i  The  tongue  of  ihc  Whales,  unlike  our  own,  is 
Incapable  of  motion,  and  tixcd  to  the  l^oor  of  the  moulh. 
On  feeding,  Uvc  animal  swims  opcn-moutiiod  on  to  its  prey, 
the  mouth  Is  dotted,  and  on  rai?^ng  Iti  floor  tlie  water  is 
drained  cfT  through  thiii  great "  whalebone  "  strainer,  leaving 
ihccncloacd  thousands  oflowly  jonahi  to  be sw&Uowed at  will 
Going  lo  the  other  extreint-.  tlit-  male  Narwhal  retains  only 
one  enormous  canine  tooth,  which  generally  grows  out  00 
the  left  side  to  a  length  about  half  that  of  the  body.  Germs 
of  the  tw(»  canines  exint  tn  the  young,  and  in  the  female 
both  are  absorbed  The  two  very  rarely  cut  the  gum  in  the 
male.*  The  Grceniandcni  still  u!ic  thU  tnotli  as  a  vhcapon, 
and  we  for  ornament  and  in  turnery.  Mankind,  always 
ready  to  a«cnbe  a  ma^c  power  to  that  which  be  docs 
not  understand,  has  at  times  applied  thb  organ  to  a 
medicinal  puqxx^ ;  as  to  its  use  by  the  living  animal, 
the  most  reasonable  suggestion  ever  ojfcred  is^  that  by 
it5  agency  icc-holcs  arc  kept  clear  for  purposes  of  res* 
pliation. 

*  An  rxaaiplc  of  thb  is  shown  in  the  Canadian  Section. 
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Thtrre-  now  remain  bul  Ihc  Mcrm;UJa  ant]  thctr  alKc?; — 
ihe  group  of  ihc  Sirftijji — for  consideration  ;  selling  aside 
the  qucati'OT  of  their  fabled  charms  their  flesh,  a  royal  disti 
among  the  M^Uys^  is  said  to  be  g^ood  eating;.  In  Queens* 
land  Ditgong  bacon  is  still  to  be  obUint^d.*  Their  bones 
are  very  dense  and  ivory-llkc.  tlieir  skins  arc  very  tough,  and 
from  thc^c,  eAncs,  sticks^  and  whip-thong3>  arc  severally 
made*  Their  vubcutineous  fat  yields  a  substitute  fur  our 
cod-livcr-oli. 

There  arc  but  tvro  genera  living,  and  a  third — the  Great 
Northern  Sea-Cow—has  been  cxtEnguUhtd  witliin  the 
Jast  century  and  a  half.f  These  two  ure,  the  Duj^un^of  the 
chores  of  the  Indian  Occftn,  2nd  the  Manatee  of  East  S. 
America  and  Wctt  Africa,  Their  bodte«,  which  conform 
somcxvhat  to  the  ftch  t>'^|>c.  r.trciy  exceed  13  feet  and  nev'cr 
30  fiict  m  length :  like  ilic  Cctacca«  they  have  lust  tlicir 
obstructive  cxicmal  ears.  While  they,  too^  have  repUeod 
the  hind  limbs  by  a  horizontal  tail-Rn,  remnant*  of  the 
jrelvk  t;irdlc  tcaiain.  The  absence  of  ttic  JuTs;d  fin,  Ihe 
short  neck,  and  the  sparsely  hair-cUJ  skin,  all  show  that 
they  £Ltc  not  »o  higlily  modified  as  are  the  Whales ;  the 
same  is  Inic  of  their  fijre<Umlis,  which,  ^though  modified  to 
form  paddles;,  arc  never  elongated  ;  the  modifications  oJ'  the 
limb  are  10  fact  the  opposite  of  diosc  seen  in  the  Cetacca. 
In  tlic  Dui>imti.  where  they  arc  most  nurkeil,  tlie  nails^ 
present  In  the  Manatee,  have  vArishcd,  and  the  bony  partd 
of  the  limb  tend  to  run  together  The  larynx  is  not  pro- 
longed into  the  nose  as  in  tlic  Cctacca,  and  a  number  of 
latcfcsting  internal  modiAcatlons  oceur. 


•  SluflWcKiniplwofJhciwo  wxp-jiofihl<icreamTearcconspicuOtt» 
SRiDEC  tbc  New  5.  \V;tle«  cxUbiu. 

f  IndieSwediBliCoUoctioEit^Tki'nf^lbo  trophififl  of  the  ^V^vuyagc, 
there  wili  ttctt^nd  r  bciutifiil  tkdctan  of  ihii  nnimaL 

Tbe  Crcy  WLilr  liu  bcca  ^Qul^djr  exterminated  in  tbc  LdLgooai 
ofCfllifoniiA. 
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When  the  mucfic  b  examined*  wc  find  that  both  lips 
are  vcij'  large  diid  iJr<^honMle. 

The  teeth  arc  strangely- modified  ;  no  caniACS  ever 
appear,  and  the  indson  fire  always  lost,  with  the  cxcci>tioa 
of  two  in  the  upper  jiiw.  which  became  the  Urge  tusk*  of 
the  male  Dugong ;  being  incisors  tlicy  correspond  to  the 
tiisks  of  the  Elephant  and  not  to  those  of  the  Walrux 
The  cheefc  teeth,  too,  are  highly  modified;  5  on  each 
side  in  the  Diigong,  there  may  be  id  in  the  Manatee, 
above  and  below.  Unlike  those  of  the  Cetaeea>  however, 
they  arc  not  small  and  sharp,  but  bro^d,  tnishmg  organ?s 
such  as  we  find  In  the  herbivorous  mammals;  Such  in  fact 
are  these  Sirenia,  for  they  live  on  seaweeds  and  certain 
plant  life. 

It  is  probably  known  to  mo»t  people,  that  our  sheep  and 
oxen,  and  many  other  vcgctable-fccdct^,  instead  of  having 
tncisnr  teeth  in  tlic  upper  jaw,  have  a  Dtllous  pad,  agiunxt 
which  the  lower  incisors  bite.  The  skin,  which  both  lines  the 
mouth  and  covers  the  body,  form^  this  pad,  just  as  it  forma 
hoof*  for  their  feet ;  and  in  the  Sirciiia,  each  Jaw,  cunously 
modiiied,  bears  in  front  a  large  homy  gum  pad,  in  place  of 
teeth.  This  la  not  alL  for  Inside  each  cheek  there  Js  present  a 
patch  of  true  hair,  iinidilied  tii  furtu  iicitlier  horn  nor  whale* 
bone  ;  the  roof  of  tlie  mouth  is  aUo  produced  into  a  series 
of  ridges,  such  as  can  be  seen  in  that  of  a  sheep  in  any 
butcher's  shop ;  these  arc  often  homy  among  mamnuda ; 
proicaff  them,  and  break  them  up,  and  something  would 
result  for  which  no  name  but  whalebone  could  be  found  In 
these  Sirrni'i,  tliern,  there  cucxiht,  in  llic  s-,\a\c  month,  teeth 
inherited  from  the  Ash,  lade  by  side  with  those  later  producu 
in  time — hom  and  hair. 
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INTRODUCTORY  NOTE. 

It  was  expected  of  Sir  Walter  Scott,  when  the  author  of 
'  Wavcrlcy '  was  Id  his  priotc,  anJ  his  novels  and  pocnu  were 
tiiKloubtedl/  ih$  books  of  tlic  jtcrtcx],  chat  he  would  somtr 
da/  de^-ote  his  attention  to  the  toiters  of  tlie  sea,  and  weave 
tbc  round  of  ftjiher  life,  with  itn  penis  and  privations, 
Its  brief  joy«  and  pra1on{^L-cl  ^efs,  into  one  of  thos? 
rofnantjc  narratives  of  which  he  had  become  the  master 

spirit 

It  is  certain  the  great  noveli^^t  meditated  at  <mc  time 
a  work  of  that  kind,  :i&d  that  he  emplo/ed  himself  on 
gcvcTAl  occasknu  in  gatbcnng  such  information  ax  wonUL 
gtvc  fc^ty  to  Els  det^ls,  as  abo  En  making  thnae 
atndics  of  character  in  which  he  so  much  dcEightcd,  The 
fncBd^  of  Sir  Walter  Scott  have  now  mostly  all  gone 
over  to  the  majority;  and  there  can  be  only  very  few 
alive  to-day  who  have  held  convcrac  with  the  "Lord 
of  Abbotsf4>rd."  rrobably  IX^-tor  WilliiMn  Chamber* 
was  about  the  lact  of  the  men  who  knew  Sir  Walter, 
and  could  have  spcketi  from  personal  knowlcdi^  of 
that  great  oian's  aspirations  but  now  llic  giHjJ  doctor  him- 
self^ af^er  a  Uf4  of  much  usefulness,  U  0leepin$r  hiit  lart  ^leep. 

It  vaa  the  doctoral  brother,  however,  Robert  Chambers, 
vol.  JL— IL  O 
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whoiiold  th^tt'riter  that  Sir  Wa!(^ had  Intended aronttraie 
to  write  a  fitory  of  f^&hcr  life  and  adventure,  and  that  he  had 
even  gone  so  far  as  to  mention  Ida  [irojcct  to  G^nitablc,  his 
publisher. 

It  is  our  loss  that  the  author  of  the  •  Waverlcy  Novels '  did 
not  include  In  that  grand  scries  of  bock^,  a  narrative  of  the 
tolls  and  troubles  of  those  vbo  try  to  find  their  daily  bread 
to  Uie  treacherous  waters  of  the  ravcninfj  deep— other  than 
Tke  Anttquary.  Ko  pen  can  be  thought  of  that  would  have 
touched  tlic  subject  with  j^n-'iittr  ft-Udty  During  the  brief 
residence  of  Sir  Walter  at  the  fi^hm;^  village  of  Auchmithk, 
on  the  Forfarshire  cca^t,  he  had  many  opportunities  of  ^utiy* 
ing  the  daily  round  of  fisher  Hfr,  Twrnty  years  ago  there 
were  persons  in  Auchmithic  wJio  fcmcmbcrcd  the  Ulostriou* 
vuitcr,  and  who  took  note  of  ht^  aaxicty  to  make  lii<ii.<%lf 
jicqiulnled  with  the  eccentric  jx^oplo  who  formed  the  little 
community,  in  which  for  a  short  time  he  had  ta):cn  up  has 
abode,  and  some  of  whom  were  reproduced  in  the  pages  of 
The  Anti^u^ry.  Ir  thr  nidr  fishing  village  of  AuchinHhie 
in  the  time  of  Sir  Walter,  the  tishcr  folk  were  unchangcij 
from  the  days  of  a  far  back  period,  and  c\cii  at  this  day 
they  are  still  much  a»  they  werv  then — a  peculiar  people; 
The  superstitions  and  curious  manners  and  customs  tlut  had 
been  handed  down  from  gcncrAtJon  to  generation  still  pre- 
vailed—the  otectvanccv  connf-ctrd  with  the  births,  deaths, 
and  manria^^  of  the  people  were  imisCcd  upoiv  and  in  all 
respects  the  fi^xr  life  of  Auchmithle  was  typical,  and  nrpr^ 
vented  ijj  a  broad  leaie  the  daily  lifo  of  the  hereditary 
fishermen  and  fishcrAotnen  of  Scotland.  It  is  certainly  in 
Scotland  (and  in  Cornwall  as  well)  tliat  the  life  and  labour 
of  this  hardy  and  industrious  class  of  pe»oiu  can  be 
studied  to  the  greatest  advantnt;c,  and  in  somic  places  even 
yet  their  dally  round  of  existence  rolb  on  tnuch  as  it  did  a 
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ccnttny  a^  In  Scotl^vnd  the  patrlarcbal  system  of  work 
JH  vttll  ttrgcly  m^mtained ;  m  nuiny  SajtU^ti  fishing 
villages  the  family  fiahiitg  bo-nt  b  a^  much  on  in^ititutioa  a» 
%  family  wdlnut-trcc  b  ia  France    In  a  number  of  the 

bh  lulling  ports  the  cider  of  business  is  soraovrhat 
Afferent  (rom  what  we  see  in  Scotland ;  there  is  less  of 
sentiment  and  ccmparatively  little  of  the  superstitious  clo 
ro<fnt,  but  ut  Holy  Tsliind,  CuUtrnrocits  and  some  other  placc?£ 
the  futhcT  cla^  are  much  the  same  as  we  find  them  in  Soot- 
land  or  Cornwall  In  Scotland,  the  lusher  comrmjoities 
M*]<Iam  rcoeivc  any  accession  of  new  blocd,  and  fathers  and 
»ona  ^  on  stiececdin^  each  other  formany  (generations.  The 
fisher  folk  intermarry  in  their  coinmunitic*,  and  so  prcsenx 
thone  tradition*  of  Ubour  and  the  ohicrvancc  of  those  fioeial 
which  have  become  stereotyped  amo:^:  the  people 

go  dovm  to  the  sea  in  fishing  ^hips. 
It  15  jnto^sting  to  know,  monaover,  that  in  nearly  all 
fiahinf:  viliages,  whether  they  arc  in  Scotland  or  in  France^ 
in  Spain  or  in  Holland,  the  Ufe  of  the  fi&her  people,  as  of 
eourse  it  c:in  sGtn^Iy  help  bL-ing,  I*  of  the  samtr  compltxion ; 
a  life  mostly  of  bard  work,  much  danger,  and  scanty  remu- 
DcratioiL  Yc5,  the  fisher  folk  of  Francearc  thcvcry  brothers 
and  sisters  of  thniir  of  Sroll.'iml,  the rr  manners  and  customs, 
thctr  modes  of  lifc»  and  all  that  pcmina  to  their  dani::erous 
occupation  on  the  waters,  being:  nearly  identical.  The 
vxrioua  communities  seem  to  have  set  themst'lves  down  in 
convenient  pbces  for  following;  their  avocation.  There  are 
villager  and  little  towns  u{x>n  the  :%horcs  of  the  sea  that 
nature  itecmK  \\>  have  dt^linc^rj  fir  the  abodes  rf  fishermen  ; 
there  ifl  usually  a  natural  harbour — 'a  bicldy  cove/'  is 
which  the  little  fleet  of  fishbgboats  fnd^,  during:  al!  sea,«on!v 
a  happy  refuge  from  fierce  win<ls  and  battling  w;Lves- 

It  may  not,  perhaps,  be  generally  knou-n  to  those  who 
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are  not  ia  pc^scs^ion  of  special  sources  cf  information,  that 
b  cUl  fishing  conimLjmtics,  tlic  WDntaxi  is  hc^J  of  the  house, 
and  nowhere.  In  all  fishcrland,  at  home  or  abroa<i,  La  this 
more  the  case  than  oa  the  Pirth  of  Forth.  The  Ncwhaven 
fi!ih\s  ifc  lid-1  become  a  celebrity,  anri  ,Oic  U  mdchlctl  tn  King 
George  the  Fuurth  for  much  of  her  fame.  Thai  monarch 
during  his  mcmomblc  viat  to  Eciiiiburg:h,  in  the  year  1857, 
aaid  to  Sir  Walter  Scott,  that  50111c  of  Uic  Ncwhavcn 
women  were  tlie  handsomest  he  ha<l  ever  sccu ;  and  her 
prCKnt  Gracious  Majc;fty  has  been  likewise  plca^d  to 
admin?  Ihcm,  Indeed,  sinct'  the  Queen's  first  vi^ii  to 
Edinburgh,  the  Newhavcn  fishwife,  with  her  pietute^qtie 
peculiarities  and  the  dulcet  notes  witli  which  she  charms 
tlic  public  ^^t,  as  ?^hc  cries  her  oysters  {Ctiifrr  Ou)  h» 
become  quite  a  pictorial  pcrsona^^c.  She  haa  been  painted 
in  oil,  modelled  in  card  board,  made  up  aa  a  whiftk>-  bottle, 
given  to  children  ^  a  dnll,  printed  m  numerous  Cartrs  di 
t*uilfif  and  (generally,  has  be4.-n  made  much  more  public 
all  over  the  world  than  any  other  honest  tvomao.  She 
ia  a  fatiiilLJir  figure  tii  the  CM  Greco  at  Ronir,  as  well 
ai  tn  the  print  »hopa  of  BcrlEn  and  Venice ;  and  although 
the  piAisco  of  the  Newhavcn  fifhA-ifc  vvith  passing  com- 
ptimenU  to  her  "sliapcly  shanks,"  and  Uie  nweel  voice 
that  made  the  heart  nf  the  ivftrick  shepherd  "diri"  with 
emotion,  have  been  celebrated  by  Christopher  North 
Id  the  Noct€S  Amhn^ian^,  it  has  not  spoiled  her,  nor  ydL 
interfered  witli  her  determined  and  cea^lcst  indu«tEy, 
She  is  ruler  over  lier  household  and  chancellor  of  her 
husband's  exchequer;  it  Is  a  saying,  indeed,  of  the 
fishwives  that  the  wnni;tn  who  U  nnt  able  and  idlUog  to 
work  for  a  man  o\ight  not  to  have  one. 

Tlic  Ubour  of  the  females  in  Uic  olden  time  was  heavy, 
but   it   is  less  so  now  that  so  much  of  tlic   fish  caught 
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bydicir  busbifid;  2nd  eons  U  disposed  of  at  the  «idc  cf 
the  boat  in  wholcMlc  fashion,  to  buyers  from  those 
Ur^p  4wU  of  jxjpulalSon,  trhlch  are  always  il(?manding 
su[>pliot  of  h%\  And  are  never  able  to  obtain  all  they  want 
Some  of  the  fishwives  make  excellent  auctioneers ;  they 
possrts  a  nidc  doqticncc  which  1«  diRiciiIt  to  rcsfeC,  The 
of  Ncwhaven  and  Fishcrrow  En  the  days  <A  old 
bear  on  their  backet  in  ba^tkctx  called  "  crccU  "  large 
burdens  of  {^  daily  to  Edinburgh,  wilh  which  they 
wandered  from  door  lo  door  in  search  of  cutitomcrs — ^a 
practice  that  stiU  to  some  extent  prevails,  but  which  has 
been  lar^ly  TCTidcred  unnecessary  by  the  Increase  of  shops 
for  the  sate  of  fish.  Their  achievements  in  Adh  carrying 
have  bcren  often  chronicled.  Wlicn  Llic  boat»  wxirc  late  in 
arnvtng,  two  or  thre*^  of  the  women  would  j«in  in  carrying  a 
hca\y  creel  full  of  cod  and  haddocks,  to  Edinburgh,  Each 
woman  carried  the  creel  In  turn,  and  by  tliis  means  fjah 
have  been  hc^ard  calimg  In  the  streets  of  th<'  modern  Athens, 
that  had  only  bccti  brought  into  Ncwliaven  thirty^five 
minutcft  beft^rc.  Once  u|xin  a  time,  four  women  walked,  or 
rather  "  trotted."  with  a  creel  full  of  fish,  from  Dunbar  to 
Edinbarcb,  a  distance  of  twaity-six  miles,  in  ftve  hours! 
And  aRer  all,  each  hundred  wet  v^ht  of  cod  aiul  tiirhnt 
earned  90  gallantly  could  only  realise  a  few  Khilling!&.  A 
big  cod-fish  for  tcn|ieacc  In  those  <lay£  wa.^  an  evcry-day 
bargain,  whilst  "  fmc  adlcr  hcrrln'.  three  a  penny/'  was  a 
stereotyped  call  of  the  fish  hawkers. 

In  addition  to  Ncwhavcn  there  are  numerous  other 
qtiaint  fi^iti^  cuomiuTiitie^i  in  Soiitljnd  where  the  inarncrs 
and  cuKtoniK  of  the  people  arc  worthy  of  study.  Newhaven, 
from  tts  proximity  to  l£dinburgh.  and  the  fame  of  ita  finh 
dinners  fs  often  referred  to;  and  b  frequently  visited  by 
strainers  from  the  most  distant  places.    All  fiihcr  folk,  ro 
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matter  where  they  arc  located,  whether  at  "Fitdc"  in 
Abr-nltt:n,or;ilPorttl,  nc;irBuultii;n(j,(Tin  tlie  Rntr  tit  Pollct 
of  Dieppe,  are  lately  imt>ued  with  a  fcding  of  ^upcrstitioii ; 
they  can  rciu!  the  cloudt  at  night  or  momirtg,  and  dbccm 
slgTia  and  omens  in  nearly  every  pfl.ssing  drcuni«Unc<\ 
They  have  their  pet  aversions,  their  Jikcs  and  dUlikes,  In 
some  villages  the  mere  advent  of  a  stranger  would  detain 
the  men  from  going  to  sea  for  hours  ;  the  in:prcnion  of  a 
mysterious  foot  on  the  sand  has  before  row  caused  eonstcr- 
nation  in  a  fishing  village ;  the  flight  of  a  few  hannlcaa 
crows  over  (heir  boats  h^s  struck  terror  to  the  w>uU  of 
stalwart  men  who  have  facod  death  aiany  a  time  ^nd  oft  on 
the  raging:  water?*  and  have  courageously  battled  with  the 
stonr*lcing  in  the  cauw  of  the  dear  one«  at  home:  In 
fif;hcr  wll^^Js  it  is  the  rule  to  wed  within  the  community ; 
no  fisherman  would  think  of  bringing  home  a  "straD£cr 
woman,"  to  be  jcrrcd  at  by  his  friends  and  oompaaioDi. 
la  some  communities  there  13  a  wonderful  scarcity  of  sur- 
names, and  identity  U  preserved  by  the  use  of  what  are 
ulli^d  "to-namw"  (jdded  to),  or  "nicknames"  as  they 
may  be  called  ;  thus  a  family  of  Kiuckcr^  in  which  all  the 
common  Chri^tiJin  names  have  been  over  and  over  attain 
exhauiited,  will  he  drsign:^i(xl  by  some  pergonal  mark,  as 
"  gley'd  Johnnie,"  or  "  dumpie  (shon)  J<^nic  "  and  sso  on 
ad  injittitttm  through  a  long  range  of  namci  of  persons^ 
placei^  and  things;  audi  apjwIUtions  being  neceiuaiily 
recognised  in  courts  of  law,  and  in  all  kinds  of  civil  and 
cdminal  deeds  and  documents.  The  following  is  a  rather 
curious  example  of  the  w^iy  of  using  a  trt  name,  A  fisherw 
man  of  Iho  name  of  Alexander  Mair,  who  rejoiced  in  the 
nickname  of  "Shavic,"  being  confined  for  a  debt  in  the 
prijGon  of  Banff  had  ocaiMon  to  write  to  hi*  wife  at  Port- 
knockiCr  aod  eomc  wag  thus  addressed  the  letter: 
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Pniy  pair  ihe  Quh  flfid  UTc  fah  llf^ 
For  poor  uU  '  Sbaric '  La  Ui  jLle. 
An*  ditUat  fine  yoa  lUi^a  nnl*. 
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Often  enough  the«e  co^omers  lead  to  Utile  mhtakcc  of 
fti  irrilaline  kind,  but  in  all  legal  documcnls  or  communi- 
cttioiis  of  ainporUnce  the  ricknamc  b  always  used  as  a 
mode  of  identification. 

It  wns  a  CU15C  of  surpnAe,  when  on  a  reoent  oecanon 
Kts  Roynl  HighncM  fhr:  Prince  of  W^tlra  cntcrlaint^l  the 
fisher  people  who  were  visiting  the  Trtcrnational  Exhiblt'ioiu 
that  the  majority  of  those  who  hod  come  from  Scotland 
were  tcctotaUers,  who  would  ncitherdTlnk  beer  nor  Burgundy^ 
It  is  not,  perhaps,  too  much  to  say  that  at  the  hetring 
^hcry  a  lar^  number  of  the  vcMeli  are  now  wh,u  arc 
called  "tccrliital  l)oaL%"  on  Ixiard  nf  which  no  Mpirit^  arc 
C!VCf  taken ;  and  the  men  find  they  can  fi«h  qtiite  as  well 
without  supplies  of  whisky  as  when  they  took  two  or 
three  drains  every  night,  ft  used  to  he  a  M.indtn^  re- 
proach to  tlie  Newhaven  fishwEves  [a  the  olden  time  that 
they  "drank,"  and  there  wan  nc  doubt  a  little  truth  in  the 
acaLcilino ;  aftrr  carrying  aboitt  a  luarl  of  f^vh  weighing 
from  eighty  to  a  hundred  and  twenty  pottnds  they  were 
aoincttmcs,  as  tlic  saying  goes,  dead  beat,  and  reported  on 
occasion  to  "a  dram"  to  restore  iheir  flaggitig  ener^'ca. 
When  Sir  Walter  Scott  witnessed  the  work  performed  by 
the  fishcrworacn  of  Auchmithie — when  he  saw  them  rush 
intu  the  watpr  to  hrinj;  thdr  husbands  and  suns  ashore  on 
their  eiionldena—he  was  not  surprised  to  learn  that  acme 
of  them  partook  of  attmulanta  ''Vou  take  n  dranx  I 
perodve,"  said  (he  author  of '  Waveilfry/  "  Oh,  ^^Sitt^  we  dee 
that,  an'nv  hae  mucklcneedo'  t  tee  I"  was  the  prompt  and 
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nn:ittt<ted  rt^ily.  M-my  of  the  Scottinli  fi.ihtr  folV  are 
<iccp!/  religiotit ;  in  name  coinintinitiefi  the  men  and  women 
conduct  a  service  of  praiac  a&d  thanksgiving.  Juid  the  im* 
lettorci)  eloquence  of  a  rude  preacher  of  that  clais  would 
fometime^  ahamc  the  cultured  rhetoric  of  the  pulfnt. 

The  condrtiona  of  tlicir  ihorc  life,  till  within  tbc^e  fcv 
year«  back,  Wii?c  :sh;mieli;)  ;  ihi:  (iNhing  villagcft  of  Scotland 
were  u  a  rulcdevoid  of  all  amenity,  their  ^^nitaryeuiTound- 
ing^  were  of  the  rudest  and  scaatlcst  deieriptioii ;  dirt— 
othcnvljie  "matter  in  the  wrong  plac<:" — obtrutfcd  it«c1f  at 
every  comer,  Soaie  improvement  In  Uie^e  matters  lioi 
noA'  been  happily  cfltxtcd.  and  the  thin  end  of  the  wot^ 
having  been  miirrtril,  mcA^  perfect  ^antlary  arrangccDeQts 
will  doubtIc-53  ^<lUo^v  In  a  ehort  time.  Aa  we  propose  to 
describe  at  some  laigib  the  chief  aspects  of  ti^ibety  tabotir 
in  connection  with  the  niore  productiv;:  fisheries  wc  neied 
not  here  refer  to  the  calumnlet;  that  have  been  directed 
A^din^t  the  fisher  folk,  5uch  oa  the  accusations  ol  hizineim 
and  their  want  nf  thrift.  It  will  be  wen  in  the  sequel  that 
such  aocusations  arc  either  entirely  untrue  or  have  been 
grossly  cx:tggcratcd  "  It  b  no  doubt  eon^tdered  by  some 
to  be  an  exsy  way  to  wealth  to  prosecute  the  hcrrinp  or 
wtutc  fish  Bshcrica,  and  fsecure  a  barve:^  ^rown  on  a  hrm 
where  there  is  no  rent  payable,  the  seed  of  which  i»  sown 
in  plenty  by  nature,  which  reqiiirrs  no  manure  to  force  it 
to  nutufity,  and  no  wages  for  it^  cultivation.  But  it  13  not 
all  gold  that  glitters.  Ttierc  are  rbks  of  life  and  properly 
that  ar«  unknown  to  the  indastric«  which  are  followed  OS 
the  land"" 

The  fisher  folic,  Uking  them  ^I  over,  will  compare  mort 
&ip^rab)y  with  other  classes  as  regards  the  1at>oun  of  die 
men  and  the  virtue  of  the  women  ;  their  hnmble  homes,  as  a 

■  'UamvtofUicSc:!'— tlurdcilition. 
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rSTc,  ore  dean  and  tidily  arranj^d,  and  in  some  villn^cs  a 
pix^fanc  word  is  scarcely  ever  bc;ird  The  bospitaTtty  of 
the  lishcr  folk  I9  proverbial,  ard  thdr  charity,  at  titnca 
when  a  boat  ia  wrecked*  and  the  brcad-winucr  of  a  family  is 
drcnrncd.  It  active  and  tinbonndcd.  In  nut  a  few  of  our 
fishm^  village*  there  may  be  jicen  in  llic  housCK  of  different 
families  little  boarders  who  hfivc  found  a  hooic  with  the 
ulhirT  cinldren  of  the  jilaee,  tliclr  fatlicrs  having  g;one  down 
lA  the  wavc5  Of)  the  occa^on  of  a  storm  overtaking  the 
fishing  Ecef  and  wrecking  acme  of  the  boat!t.  There  b 
much  that  ia  heroic  m  tliMc^  commumtirs  ^'^^^  deeds  of 
charity  have  many  a  time  been  done,  which  had  they  t>een 
h1ajx>ncd  by  the  press,  would  have  excited  the  uabouodcd 
admiration  oflhe  people. 
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THE  SCOTTTSH   HERRING  FISHERS,  THEIR 
WORK  AND  WAGES 

The  Cfiprore  of  th*  herring,  the  prindpal  Ashing  uidu^liy  of  ScolUnd 
— Moiify  valur  nf  ihi;  iMTrHTj; — ScotUud^fitiiLreoribu  hcrrlDg  vcAltb 
cnonnous — Number  of  paeons  oonnoctcd  with  dw  bcrrio^  fiahm; -^ 
Thecurtr  ihecbid  afcat  iatlicorguuutioo^  lb«  fithCTT— Contti' 
mtion  of  the  homng  fisher/  ofScotlimd—The  llOung  ooraraft»^ 
Banjajiiiii}:  —  Irlxtcat  of  the  n<.^Ln£  used  in  Ibc  capture  of  ti» 
herring — Wcrk  of  the  hsh^ry  dncribcd— The  gutlcrv— 'Tlw 
"titrcd  fainils* — IncLdcniAl  ph:iscs  of  \ha  lUhing  for  Ihc  herring; 
— The  iprat  fiatoy. 

Tub  capture  of  the  herring  may  be  set  down  as  tlic 
^nncipal  fishing  inUustiy  of  ScolUnO.  TIic  hcrntii;  h;uvc%t 
gives  eroploynicnc,  at  certain  seasons,  to  the  whole  ^blng 
populatioD*  and  the  labour  involved  in  the  capltirc  of  Ui;tt 
abounding  C\^  ii  very  much  grciitcr  th^n  most  pcraons 
would  thinV.  Although  the  herring  fisher/ U  carried  on 
ttt  some  place  or  another  all  the  year  round,  wc  shall  not 
vUit  the  v^aiied  sciti  of  that  particular  industry,  but  uoiifmc 
ounelvea  to  one  of  those  great  centres  which  has  become  a 
rcndczvom  for  the  &ihin^  boats  of  many  nmaller  locatittex 

The  wealth  derived  from  the  herring  is  cnormotij,  the 
total  value  of  thc^c  fi«h  which  are  ciptured  by  bo^t9  of 
the  United  Kingdom  has  been  set  down  at  the  hflnflsotnc 
figfurc  of  ^bout  ihiee  millions  stCTtin^.  St-otUnJ  lunjr  ago 
succeeded  HolUnd  ad  the  se^t  of  the  "  i^at  fishery,"  and 
it  has  been  calculated  that  more  than  i;o,000  person* 
derive  some  portion  at  least  of  their  means  of  Hvfiig 
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from  "  the  bcnine."  the  capture  and  cure  of  which  b  many 
pl4C»  of  the  United  Kingdom,  aofl  also  in  Irdand,  is  a 
long  established  feature  of  libhory  economy. 

Tlic  t^hicf  4gent  in  the  organisation  of  this  very  oncrou? 
indusiry  U  known  in  Scottish  fbhtng  ports  a«  "the  curer," 
two-thirds  of  the  herring  which  arc  caught  by  boats  Jishing 
frvitn  Scottish  piiffc*,  hdng  i^Itimatcly  st>ld  iis  currni  herring*, 
the  other  third  tinding  \Xs  way  to  market — by  means  of 
tndustnous  "buyers"  who  arc  now  to  be  found  at  every 
flying  port — as  '*  fresh  herrings."  Herring  cammcTce  Is 
^tilJ  to  a  bri^e  extent  centred  in  the  curer,  who  finds  the 
matcrUb  necessary  for  the  cure,  and  engages  persons  to 
superintend  the  dilTtreiil  prticcocs  whicli  are  inddt'<rt;il  Uy 
its  progress.  Some  curen;  carry  on  a  reaJly  gig.nntic 
business,  engiiging  to  accept  the  ^sh  which  are  caught 
by  several  hundred  boats,  besides  buying,  as  occasion 
otfen,  froin  boats  fishing  on  their  ovkn  account  It  is 
iMCC»Mry  to  ntatc  this  in  order  to  show  such  features 
of  the  b«sinc*ii  a<  nJatc  to  the  camingi?  of  the  fishermen 
employed,  many  of  whom  receive  but  a  scanty  share  of  the 
large  Mmi^  which  at  times  are  paid  for  tlie  fiik  It  ha,*(  to 
be  said  generally  of  the  herrinjf  fishery  as  rtgards  the 
remuneration  of  the  lai^r  number  of  those  eng;^ed  in  tt, 
that  it  partakes  greatly  of  the  nature  of  a  lottery,  in 
which  M>me  few  fortimate  individuals;  secure  mo^  of  the 
priic^  lcavin£  the  blanks  to  the  tnajonty  of  thooc  who 
p^rtidpatc  in  the  cnter|>rtsc. 

Before  proceeding  to  give  details  of  the  re:t1ly  hard 
labour  involved  in  c-itching  the  6nh,  it  will  be  as  kvell  to 
cIcMritic  ill  A  few  sentences  the  constitulian  of  the  fishery- 
We  will  assume  then  that  Mr.  Pcterkin,  of  Wick — there  is 
probably  no  *uch  penon,  but  we  shall  axsume  that  there 
ia— has  MJt  up  business  as  a  curer,  has  become  the  tenant 
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offt  qucc  of  grou]i<L  bas  erected  upon  it  a  coopcra^,  i 
has  tmportrd  any  cjunjtttty  nf  harrtrl  wiKti],  ;in(l  piircha-scd 
salt  with  which  to  pickle  the  hcrnngii,  <u  well  afi  numerous 
misecUancouft  Uorcs  likcl/  to  prove  useful  in  the  course  of 
ihc  3«4WM]j  tficludlng  tlyc-stuflf  for  nct»,  nets,  sails,  oar*  and 
whinky.  The  curer  ift  of  course  a  man  of  some  means ;  if 
not  the  [wsacMor  of  ready  money  himself  he  is  able,  wc 
shall  suppose,  to  obtain  cnnlil  at  one  tir  other  cf  the  local 
banlcs  <"  c^h  ereiiits  "  on  good  security  bcsng  a  Lea<tinf;  fea- 
ture of  the  SccttisK  banking  system).  Every  curcrmuit  have 
money  at  oommanJ,  a*  In  numerous  In^tanci;*  m:my  of  his 
payments  have  to  be  made  lor;;  before  he  can  realUc  the 
goods  which  he  deals  in.  As  a  matter  of  fact,  the  curcr 
ol\en  birf^inB  for  his  hcrrirg^  months  before  he  can  obtain 
them— Lon£  Indeed  before  it  can  be  known  whether  or  not 
there  will  be  any  hcrriniis  to  capture ;  and  part  of  the  bar- 
gain made  by  the  fiuhert  is  a  stipulation  for  to  much  ready 
money — known  in  ttshing  circJcs  as  "bounty" — in  addition 
to  the  ^in  per  bariel  (or  t;ran^  which  is  a  measure  capal^Ie 
of  contatmni^  36  gallons  of  tish)  which  he  binds  himmelf  to 
pay  for  the  herring,  and  perquisitcst  of  various  kinds  wUcli 
he  agrees  to  provide,  such  perhaps  a«  culch  with  which  to 
barJb,  or  dye  the  nets,  drymg-groimd  for  the  netft  and  a 
qu^intity  of  tea.  coffee  or  ardent  spirits  ;  aithoush  whisky, 
dU4  has  1>a;n  already  stated,  is  not  nuw;iday-H  k<>  much  fn 
demand  ax  it  used  to  b^  in  consequence  of  the  more  tcm^ 
pcrate  habits  of  the  mca  The  curer  usually  contracts  with 
each  boat*miL5tcT  to  supplyhim  with  two  hundred  l^arrels  of 
herrings,  if  he  can  capture  Aomany  ;  and  acurer  may  have 
twenty  or  a  hufidred  boats  fishing  for  htm,  according  to 
the  amount  of  capital  at  hU  comm^md,  ;Lnd  the  means  he 
may  possess  of  disponing  of  the  cured  herrings.  Tbe 
striking  of  a  bargain  between  thcboatma^ter— or,a^w«had 
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:itcr  call  Uini»  the  skipper — \%  often  a  rather  tough  a/Htir  ; 
all  parties  as  ue  may  sa>%  arc  working  In  the  dark  ;  neither 
of  the  men  who  arc  cns^^cd  in  the  arrangement  can  tell 
how  next  yrar'*  m^rkeU  will  funniil^itc — if  herrings  prove 
to  be  scarce,  then  prices  will  be  high  i  if  on  the  contrary, 
there  occurs  &  ^tut  of  fiah.  pticcj  will  fall  at  once  to  a 

Thc&c  are  all  features  of  the  coming  fisJiery  wliich  require 
to  be  taken  into  account ;  anU,  u)oreover«althout;hthccurcr 
arran^c»  fur  tltc  ^uiijilyirg  uf  two  hundred  Wrrels  of  li^h 
by  each  of  the  boat«  li^tung  fiir  him,  he  is  not  usu^klly  pro- 
vided wJth  a  stock  of  5alt  5uEhcicnt  to  cure  that  qiiartity ; 
he  doc*  nc>t  |>cihaps  calculate  that  he  will  rcedve  %\xt  the 
average  more  from)  each  of  his  boats  than  from  eij^ht)'  to  one 
hundred  and  twenty  barrels — "  crans  *'  arc  however  what  arc 
bargained  for,  but  we  pr-cfcr  to  u^c  the  word  barrel,  as  the 
sale  of  the  cured  fish  takes  place  in  barrels.  Generally  bor^ 
gains  are  struck  on  the  5^res  of  previous  year^  the  curcr 
tfyiog  as  well  a^  he  is  able  to  forcuist  the  feature*  nf  the 
season,  and  to  picture  in  hi^  mind'^  eye  the  fortunes  of 
"the  fishery,"  If  all  the  fish  bai^ncd  for  were  to  be 
caught,  the  chances  arc  that  the  curer  would  be  "caught  " 
a£  welt ;  hia  stock  of  nalt  would  ra|udly  run  out,  and  his 
suppi)'  of  barrcU  prove  utterly  inadequate,  as  ha-x  not 
infreriuently  |iruvc<l  to  be  tlie  c^se  duiiui;  prL-vitJus  seasons 
when  a  glut  of  'tsh  has  occuncd.  Beside*  U\ese  d^agrtnUHS^ 
his  gutters  would  not  in  all  probability  be  able  to  overtake 
the  necessary  work,  and  so  a  b^c  proportir^n  of  the  fish 
captured  would  in  a  sense  be  wasted,  as  to  obtain  the  best 
official  brand,  it  babaolutcly  necessary  that  the  hcnii^s  be 
cured  on  tlie  day  tJicy  arc  caught 

Curers   are   often    blamed    for  their  desire  to  "force 
butfiacas"   in    connection  with  the  hcrrini;  fishery;  and 
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probably  m  t)io  cas«  of  specubtive  curers  tbe  bbme  b 
nijiny  iriUficcs  deserved ;  and  whenever  misfortune  cwcf 
ta.ke«  a  fiiihing  comnturit/  the  curer  ts  bbmed  2«  being  to 
some  way  the  cause  of  it  Young  mca  anxious  to  become 
oirncrs  of  a  boat  and  to  engage  in  the  fishing  on  their  own 
stccounrjnstcad  of  continuing  3ft  the  hired  Fiervarrs  of  other 
boatmasters,  are  often  able  to  indulge  their  ambiticn  by  the 
ud  of  a  apccuUtive  curcr,  \vhowi11  supply  alt  that  lA  re- 
quired— beat  ;ird  fifihing-ge;ir  compIetL — on  credit  entirely^ 
or  jurtly  for  cash,  and  partly  on  credit  A3  niay  be  af^'^c^ 
upon,  but  not  of  course  i^ithout  sonic  diatinct  idvont-ige  to 
hlmficLf  In  connection  with  anch  a  speculative  transaetkni. 
He  will  chat^  a  hi^er  price  for  the  boat  and  its  ^ear,  and 
he  will  make  a  hard[:r  b-i^ain  with  the  owners  for  the 
prcduce  of  their  fishings,  Stjch  trars-ictions  ixrcasion^illy 
terminate  favourably  for  all  connected  witJi  them  ;  a  serks 
of  fortunate  seasons  cmtblcs  the  buyer  of  tlic  boat  lo  pay 
off  his  debt  and  to  become  a  free  fiahcr,  at  liberty  to  dispone 
of  tlie  proceeds  of  hi?  inda-itry  to  whomsoever  be  pleases. 
This  will  ntjt  appc^u  in  the  least  improbable  when  il  is 
tjikcn  into  consideration  tb;tt  by  one  cvming'fiwork  a  boat's 
crew  m^y  draw  from  the  water  a  hundred  pounds'  worth  of. 
Iieiring-  On  the  other  hand,  the  owners  of  a  vcs^l  may 
work  bard  fnr  a  whnic  season,  and  scarcely  obcafn  a  larger 
sum  than  will  pay  the  wages  or  shares  of  those  hired  to 
aadst  them.  It  b  not  to  be  expected  that  the  industry  of 
herdng  fisbtng  will  be  barren  of  such  biddentSy  so  long  as 
youni;  men  arc  ambitious  and  crurers  are  willing  to  spccu* 
late.  The  cost  of  a  bc^t  and  a  suite  of  nct^s  it  may  be  added. 
is  much  greater  than  It  used  to  be ;  herring  boats  are  of  a 
larger  build  now,  moat  of  them  being  deched  or  half-decked 
vessels,  in  pUice  of  the  open  yawls  that  were  ia  almost 
universal  use  for  the  shore  herring  fis!iery  twenty  yeont  aga 
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The  herring  boat*  of  Ihe  period,  witli  all  thcJr  fillings,  i*ill 
co^  on  the  average  (Lbout  /37C^  whilst  nets  wiU  co^it  ^twut 
j£3»ch, 

Wbtfo  the  baj^in  hai  bcca  made,  the  labour  of  fishing 
b^Q3  at  the  proper  »:uao»,  the  fisliiiis  en  the  ScoUbh 
coa^s  being  ai  its  hdi;hl  in  ihc  monlh  nf  Amju.sL  The 
fiohiag-boats  cng^igcd  tn  the  herring  futhcry  anf  frequently 
bcir^  improved,  and  will  doubtless  some  day  be  mach 
licttef  than  even  the  best  of  thcni  arc  at  present,  far 
ahead  at  these  are  of  the  old  "  Clinker  "  Leitli  built  boats 
once  *o  much  in  favour.*  Aa  has  b;:cn  hinted,  many  of  the 
boat:<  are  "family  concerns,"  uid*  that  bcin^'  so^  come  to 
be  worn  out  in  time,  the  money  earned  being  aXi  required 
lor  the  luc  of  those  dependent  on  the  vc^s3cl,  and  aa 
repairs  are  not  always  made  when  iiL-ce^sary,  the  boat  in 
due  time  becomes  uoiit  for  the  work  incidental  to  the 
hcrrii^  fishery*  and  in  the  end  is  laid  up  a  sheer  bulk 
quite  useless  for  any  purjirxst:  wh;itcver.  A  number  of  the 
boats  cng^^  in  the  herring  JiUiery  ar«  still  the  open 

*  At  to  tbc  supdioriiy  ef  Ut^e  boatt  orcr  vdjiU  one*,  we  have 
III*  followinif  inn^nnation  from  .1  report  of  the  Sccitiah  fishery 
t,iD  vbicb  the  fitht-ry  officer  ^\  Eyrmtiijih  tuicithat  those  crews 
who  Ibhcd  from  larec  decked  IXMts  with  toinc  ^uuuunl  of  perievcrnnccv 
nud«  from  jj^soo  to  ^yjo  for  ihc  tcuoa,  whilst  the  crcT^a  of  adjacent 
pout  w«r»  not  fortLin^ie,  niw  br'^x  «<>  w^'El  prfpnnd.  In  it  i«w 
iiiitaACct,ninuof  from^ioo  lLjj£7^)owcic«an;cd  L>  ihc  dcckcJ  hoai^ 
Open  hcMli  with  mrcricjr  ncttiri^  niridv  onl^  fi^m  ^60  td  /tao.  In 
a  6:w  boAis  boming  pj^toci  arc  carrivfl :  ihcy  atr  In  o!F  k  «»ikii 
44  ibc  Ctiich  lb  ilctcrntLOcJ,  Itj  lei  the  cuter  ktiuvt  whJLl  Dumber  of 
bATTcls  he  m^y  coIcuLitc  Upoh'  One  drawback  in  coniicciion  wjlh  ibc 
uM  qT  Ibc  lATgvr  toam  U  Eh^t,  ihoulcl  (hey  h^  1irr:4lmM  the  heninn 
wtth  Hh^ch  thcf  arc  lAdcn  will  not  be  rcccircd  io  time  fyr  the  cure. 
Steam  Xa^  Hhould^  tn  soch  COwi,  be  kept  in  rcj^lincsa  t>  biiiti- 
in  ihe  boatt,  lil]  the  tinir  comes  when  mcmih  vi?i«e1s  are  fcgtiIuJy 
oapbjod  Id  the  Gihcry<    Thit,  wc  bclkvc,  »  now  bcin^  done 
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cUnkCr-buitt  boats  that  have  been  so  long  in  i»e;  tlicf 
arc  usually  luanQcU  b/  four  persona  \n  aJdition  trt  the 
akippa,  wlio  may  be  ctthcf  sole  or  part  osmer,  anJ  all 
ou  board  find  plenty  of  wo:k  to  do  on  each  evening  of 
the  fiAbcry,  for  although  the  boait  h  provided  with  a  lar^ 
should (.-T-uf-muttun  s^il,  lE  of^cn  enough  happens  that  (He 
oars  liavc  to  be  resorted  to  in  order  to  reach  the  supposed 
Iiaunts  of  the  fiab,  and  always  as  a  j^cncral  practice  when 
the  nets  are  being  '^  shot " — lliat  K  paid  overboard  Dur- 
ing late  years  the  labour  of  herring- fishing  has  beca 
greatly  augmented  by  the  increased  quantity  of  octtmg 
which  Is  thovghc  to  be  necessary  as  compared  with  the 
net  pn^wer  employed  twenty-6ve  or  thirty  years  ;^o.  SocDC 
very  interesting  details  Hoarding  the  ncti  used  by  the 
herring  fleet  were  collected  and  piiblivhcd  by  the  Com* 
mbaioncr^  who  inquired  into  the  condition  of  the  Scottish 
}ictrin^-riHlierie»  ^ix  years  aga  As  giving  sumc  idea  of 
the  labour  which  tlic  nightly  distribution  of  the  netting 
entails,  wc  beg, to  isLy  before  our  readers  the  following 
summary  of  figures,  icUting  to  the  increase  of  net  power^ 
and  the  revolution  which  has  been  caused  by  the  substi- 
tution of  fintrly-woven  cotton  for  hemp  ncta  : — 

Twenty  years  ago  a  boat  c;iirted  24  nets  made  of  hcmp^ 
each  net  forty  yards  long,  with  2S  or  ^9  meshes  to  the 
yarti  10  to  13  score  mcslics  deep,  and  weighing  2$  lb& 
Each  boat  carries  now  50  to  60  nets  made  of  cottony 
each  net  60  yards  long,  with  35  meshes  to  the  yardL 
18  score  meshes  deep,  and  weighing  12  to  14  Jbsi  A  boat 
In  other  words,  u*ed  tn  e;irry  y6u  yards  of  nrtling  ;  it  now 
carries  3,300  yardsi  The  nets  0£€d  to  be  about  six  or  seven 
yards,  tJicy  arc  now  over  ten  yarda  deepb  Tbcy  itsod  to 
present  a  catching  surface  of  3(xx)  square  yardi ;  they  now 
present  6  catching  surface  of  33^00  st^uafC  yards. 
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Such  is  the  formidable  instrument  of  fishing  which  the 
crcwd  of  the  herring  boats  have  to  hiuidlc  on  each  niG:ht 
they  are  at  sca^  The  nets  of  the  fleet  of  herring  boats  which 
on  fiome  nijjhts  may  be  found  fishmg  olTthc  coast  of  Abcf- 
dccfiahire  could  rc^ch  six  times  across  the  North  Sea,  and  in 
instance*  ihc  suite  of  ftctlin^  whidi  ia  caat  uvcrbuurd  frLJiu 
one  boat  will  extend  two  milei  in  length.  The  herring- 
boats  usually  commence  to  leave  the  harbours  for  their 
fi&hing  stations  early  in  the  aflcrnoon  \  if  there  should  be 
a  favouring  breeze  they  hoist  their  sail,  and  reap  the 
ftdviatagc  of  2  speedy  run  to  the  spot  sciected.  ^vhich 
however  is  not  always  tht?  placr  whrtc  they  find  the  fish. 
Often  cnoiif;;h  a  boat  proceeds  to  fish  at  a  place  that  may 
be  from  thirty  to  forty  miles  distant  from  the  port  uf 
rciidc:rvoi]«,  and  it  fs  all  a  matter  of  tuck  whether  or  not 
the  men  hit  upon  the  slioal.  The  work  of  shooting  the 
t5  usjally  begins  at  sunset :  the  mast  is  struck*  ^nil,  two 
en  taking  the  oars,  the  boat  Is  moved  slowly  across 
tbe  tide;  the  skipper  of  course  keeps  possession  of  the 
helm*  having  first  of  all  selected  liis  tiicatrc  of  opera- 
tions ;  the  rcmnining  two  men  of  the  crew  have  the  duty 
of  throwing  over  the  ncta  into  the  *ea.  As  the  writer  is 
well  able  tc  testify,  having  more  than  once  personally 
taken  part  in  the  work,  it  i^  a  laborious  process,  and 
requires  some  care,  occupying  a  cofisiderat>le  time, 
that  when  it  is  concluded  the  men  arc  ready 
a  little  refreshment  and  a  few  hours'  rest.  They 
partake  cf  a  frugal  supper,  and  in  some  boats  the  skipper 
will  a^  the  men  to  join  him  in  5in^ng  a  hymn,  and  he 
may  perhaps  offer  up  a  Mmplr  prayer  asking  the  blessing 
f  God  00  hie  enterprise.     Ordinarily  the  men  who  have 

been  working  at  the  oar^  as  wcLl  as  their  Icltow-laboureni 
VOL  ir— lu  I* 
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At  tlie  payTn}r-»vcr  of  the  nets,  speedily  Call  a^lcepy  And 
enjoy  an  hour  or  two  of  '*  blessed  rest." 

But  the  skipper,  who  may  himaclf  be  either  the  oimer  ctf 

the  boat  or  hold  a  share  in  it,  acldoin  sleeps  ;  he  is  all  too 

anxious  about  the  venture,  nnd  sits  throughout  the  slleet 

watches  of  the  night  speculating'  on  the  number  of  "craiu" 

of  herring  thiit  he  may  see  broHghl  into  IIk  bnat  when  the 

hour  of  hauliDg   in  the   nets  ^trrives.      Before  that   time 

however  his  curiosity  aa  to  the  good  or  bad  fortune  of  the 

n^ht  m-iy  have  culminated  in  3  desire  to  see  whether  hi* 

nets  have  been  so  fortunate  ai;  to  hit  the  ^boal,  and  %o  He 

pulls  in  a  few  yards  of  thcfloatine:  fabric;  to  see  if  there  be 

fish  ;  or  mayhap  he  maybe  tempted  tocyflminc  the  nets 

Attached  to  a  nciglibouring  boat,  to  ^d  out  what  de^^vc  of 

foituiiic  has  attended  it.     Srimctiriics  it  )iappeaa  that  aflcr 

the  nets  have  been  ithol,  and  the  boat  has  been  drifting 

with  the  tide  for  tin  hour  or  tn-o,  there  arc  no  signs  of  the 

thoat  having  been    hit   upon,  so   tliat    a    new  departure 

beccimes  necessary,  and  the  whole  of  the  Ubotir  haa  to  he 

incurred  a  second  time  ;  ihc   nets  hnvc  to  be  hauled  on 

board,  the  boat  rowed  to  another  pitch,  where  the  huge 

fabric  of  capture  is  agata  cafit  into  the  waters  m  search  of 

prey :  ngnin  the  men  lay  thenisclves  down  to  their  rest ; 

again  UicboatMitli  the  watchful  ^Vippcr  at  the  hchn,  floatx 

about  for  an  hour  of  two,  when  cornea  the  final  test  of  the 

night's  fortunes.     Let  us  assume  that  succeu  has  at  Icnf^ 

been  achieved,  and  that  the  Jif^y  or  sixty  barrels  of  6sfa 

which  have  been  enmeshed  adds  to  the  labovf  of  the  co* 

tcrprise.    Two  miles  len^b  of  netting,  often  enough  heavily 

laden  with  newly-caught  liernngx,  have  to  be  liautrd  oo 

beard,  the  fish  ha\^  to  be  shaken  or  picked  from  tbo 

mchhcs,  and  the  boalt  wind  or  no  wind,  bas  to  make  lis 
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/  bome  to  port  In  ordn  tliat  dir?  cutet  may  obtain 
posscftflioa  of  the  ca^o.  Miny  a  time  2n<l  oft  the  poor 
men  hive,  on  tlictr  way  bfick  to  their  harbour,  to  tovi  2 
good  {>2rt  of  the  way^  and  when  the  sea  is  lum^  and 
the  bo^tt  Jadcit  with  fisb^a  clelit:htful  burden  m  the  cyca 
of  iti  owners — the  toil  ia  Aivcrc^  Nor  b  the  labour  over 
m'hcn  die  port  is  reached,  for  then  be^ns  a  ncv^  duty — 
the  fvih  have  to  be  landed,  and  it  is  the  ^^'ork  of  the  crew 
to  carry  tlicm  to  the  curing  st&ncei;  which  may  be  at  a 
coosidcrablc  distance  from  the  place  in  the  harbour  where 
the  boat  had  found  a  berth.  After  the  tish  have  been 
duly  cimsiigiied  to  the  charge  of  the  coopers,  the  uelx 
have  tlien  to  be  hoisted  ashore  and  sent  off  in  a  can  to  the 
drying  ground  ;  and  not  till  all  these  dutiea  have  been  duly 
acconi]j]iF^hi:iJ  msy  captain  and  crew  seek  rcjKisc- 

Anci  Ihas  the  toiUome  work  of  the  herring- fishers  goc» 
OQ  day  allcr  day;  on  some  happy  occasions  they  may 
be  so  fortunate  an  to  fall  in  with  the  shoal  a  few  oiilt^  from 
the  shore,  and  fill  their  nets  with  such  speed  as  to  enable 
them  to  return  before  brcakfait-timc,  and  so  obtain  a  few 
hours  of  welcome  rest ;  or,  on  the  conirary,  llie/  may  not 
find  their  finny  prey  till  they  arc  isx%  far  at  sea ;  and  not 
infrequently,  before  their  labour  can  be  brought  to  a  close, 
a  fierce  storm  may  bfc^iW  on  the  waters,  causing  the  men  to 
hurry  to  a  plac*;  of  rcfugCi  if  they  can  find  one,  in  order 
to  Jiave  their  lives  and  property,  a  feat  whidi  cannot 
always  be  accomplished  Many  a  Ashing  boat  on  fud^ 
occviona  is  awampcd  by  the  an^^ry  waters,  and  many  a 
gallant  liu^band  and  good  father  perishes  wblUt  at  Uie 
poA  of  dut>'-  The  publJc  are  not  unfamiliar  with  storiei 
of  the  dread  disasterr^  which  occasionally  overtake  the 
hardy  nshcrmen  of  our  coa.<ct>i,    although  in  Scotland  it 

b  happily  the  ease  that  the  death  rate  from  such  causes 
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i«  considerably  less  than  It  it  dscwbcrc,  the  hereditary 
Scottish  fislicni  bdng  an  anxicnis  ;4n(l  carcftil  body  of  fren^ 
But  although  the  men  who  caught  the  5ah  arc  in  bed 
afllcep  the  indttatrial  dr^ma  of  the  licnnifr  cure  still  goes 
on ;  a.'S  the  boats  reach  the  harbour  a  new  ph;ice  of  work 
bcginft.  As  has  been  stated,  the  ^eatcr  portion  of  the 
herring  taken  axe  cured*  which  involves  their  being  gutted 
and  salted  as  well  as  being  packed  In  barrels.  These 
processes  arc  nil  org^iniscd  by  the  curer  and  hia  confidential 
aiisbtant,  the  head  cooper  ;  tlic  women  who  arc  ctitnj,\tcd 
with  the  disagreL'abIc  work  of  eviscerating  the  fi«h  per- 
form their  part  with  great  celerity,  and  will  go  on  working 
for  several  hourv  in  the  most  active  way.  They  arc  paid 
according  to  the  tale  of  work  they  do^  which  b  a  greac 
Incitement  to  industry.  A  woman  has  been  timed  to  ^t 
two  doien  herrings  In  a  minute^  so  that  sJie  can  (ill  a 
barrel  in  the  coarse  of  about  thrrty-five  minutes.  When 
h  is  considered  that  over  a  million  barrels  of  herring  arc 
cured  in  Scotland  c^ery  year,  and  that  cacli  barrel  ciJi)t4Jn« 
over  seven  hundred  and  fifty  dali,  it  will  be  apparent  that  the 
females  cn^^agcd  in  the  work  of  eviseeration  have  plenty  of 
work  cut  out  for  them,  axing  (hat  the  season  on  the  noclh- 
tfast  coast  of  Scotland,  where  most  of  the  herring  arc  cured, 
only  lasts  for  about  cig^ht  weeks.  Wc  do  not  know  any 
other  kind  uf  labour  fur  wunien  ihat  could  be  cdassrd  with 
the  curing  of  herrings,  and  we  dare  say  it  would  be  rather 
difiicuk  to  lind  females  in  inland  places  who  woidd  consent 
to  work  at  the  herring  troughs.  The  rate  of  payment  for 
this  kind  of  work  u£cd  to  be  at  the  rate  of  foorpencc  for 
each  barrel  of  herring  filled  with  the  gutted  fish ;  and 
hundreds  «>f  pcraons  fi^hcrrncn's  widows  and  othcr«,wene 
very  glad  of  the  work,  so  that  they  might  earn  a  few  pounds 
during  the  course  of  the  fishery.  At  such  times  aa  there  is 
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a  lu^  fUhing^-'-a  glut  of  herKngt " — active  gutters  ^vt  at 
a  prcfRiam.  vhilit  the  wagc^  paid  for  the  work  arc  Zncrcaacd  ; 
an  cxjicrt  p^rty  of  six  ivotncn  will  make  up  over  one 
hundred  and  thirty  barrels  In  a  lon^  day. 

It  may  be  as  well,  before  going  farther,  to  state  more 
definitely  ihan  has  been  done  the  fijjares  peitaEnmg  to  the 
herruig  fUher}%  so  f^r  as  wages  and  allowances  are  con- 
ccmcdp  Premising  that  the  terms  agreed  upon  may  not 
be  alike  In  any  two  pUccs,  it  may  here  be  chroniclGd,  that 
aigrecnientj  at  the  rate  of  a  pound  per  cran  for  the  talc  of 
two  hundred  crans  with  a  bounty  of  perhaps  tliirty  or  forty 
p(iu;id\  and  in  some  instaricf  s  fifty  pounds,  have  this  strason 
(18S3)  been  entered  into ;  various  perqubites  of  the  kind 
already  indicated  being  also  included  m  the  bargain.  Many 
of  the  hired  men  now  prefer  to  shatc  in  the  luck  of  the 
fishery  and  uke  their  chance  of  payment  At  a  certain  rate 
pef  cran  rather  than  accept  fixed  wages  :  say  one  shilling:, 
or  two  shillings  pcf  cran,  as  Uic  case  may  be>  as  also  a 
fixed  sum  by  way  of  bounty,  as  well  as  ether  advantages  of 
various  kinds.  The  terms  made  by  the  hired  men  depend, 
of  course,  a  good  deal  on  the  state  of  the  labour  market ; 
vrfaCD  a  new  centre  of  herring  Ashing  industry  arise?,  or  an 
old  one  develops  itself,  as  is  the  case  in  Shetland,  both 
men  and  women  6ock  lo  it  in  the  hope  of  obtaining  better 
terms  than  woukl  be  offered  them  at  older  established 
fbhcrics.  These  men  arc  now  much  better  paid  than  they 
u*ed  to  be  .<«on)e  thirty  years  ago,  when^  for  the  wholt;  period 
of  "the  fishing,*'  ^  five-pound  note  would  perhaps  be  their 
utmost  reward  Thc.nc  "hired  men,"  it  should  be  ?itate^ 
arc  miuiy  nf  them  mete  Libnurct^^  and  not  expert  fishrrs — 
they  axe  a  mixture  of  the  small  farmer,  the  villae:c 
mechanic,  and  the  sailor,  glad  enough  to  lum  out  in  the 
herring  seawn,  the  best  that  can  be  said  of  most  of  them 
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\%  Uwit  Ihcyare  hnrdyand  wiHing  T^ibonrcn,  ^inxlous  to 
cam  A  few  pounds  when  "dlkr  it  a-^oinfj.'^ 

As  to  the  women,  the  Ff^sctburgh  coitcs pendent  of  the 
Sciitswan  newspaper  recently  slated  thal^  *'WoinvQ.  to 
work  as  gutters  are  In  great  demand,  and  the  wM^es  oflered 
them  arc  quite  unprecedented.  The  nitcs  of  arlcs  for  the 
eight  weeks'  work  run  frum  £i  los.  lu  £^  tMdi,  bc;?d<]i^  &/. 
per  barrel  gutted  and  packed  by  th^  crew.  It  U  only  a  few 
years  since  a  woman  considered  hcrrtclf  hl^^hly  paid  if  jibc 
l^ot  5j.  of  arlcfi.  A  number  of  women  bdonging  to  the 
town  have  ^ne  to  Shetland  this  season,  and  the  prcMDt 
competition  is,  no  doubt,  due  to  thaL" 

Mr.  James  Wilson's  description  {Voyagx Round iJi^  C&asf 
fi/  Spftiand^  1^3)  of  the  work  of  gutting  U  graphfe : 
"though  the  gutters  dre  not  a  few  of  them  good-looktne 
crcatufc&  yet  the  appearance  of  the  {general  nuas  after  they 
have  u-orked  an  hour  or  two^  beggars  all  descr^tfon.  Thdr 
hands,  their  necks,  their  bustf,  their 

'Dreadful  tact%  throned , «nd  fler^  amu* 

every  bit  about  them  fore  and  all.  arc  spotted  and  be- 
sprinkled with  little  scarlet  clot^  of  gills  and  guts,  or  as 
Southey  says  of  the  war  hor^  of  Don  Rodcdck,  aiter  the 
last  and  faul  fight~ 

Their  poittd  smcoicd  with  blood,' 
Bloody  and  all  begrimed  with  dime  the  gutter  a^tand^  up 
with  knife  In  hand,  or  stoops  her  horrid  head  *  with  scaly 
annour  bright,'  and  p1un(,'ing  her  bare  QnJ  brawny  ;irms 
again  into  the  trough,  scatters  her  gilU  and  guts,  aa  if  oo 
bowels  of  compassion  existed  anymore  on  this  terraqoeont 
globe,  .  .  .  Towards  evening  they  carefully  wash  their 
faccA,  arms  and  legs,  and  slip  on  again  their  better  gar* 
menta;     Thua  tbcy  never  appear  except  around  the  g«ttiog 
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board  In  otherwise  Uian  tnm  array.    Indeed*  m.iny  of  the 

most  magnificently  fine  females,  whom  we  ^aw  standing  at 

respectable  door^  or  locking  out  of  decent  windows,  or 

gdng  vcdatcly  about  thd/  evening  otxup.itions  from  shop 

loehopblud  t>ceti  assiduously  enga^d  in  gutting  all  d^y 

long/' 

Oa  iome  one  or  two  days  during  every  £eason's  fistiin^ 

at  Wick  and  other  important  herring  porta — Fraserbui^h 
and  Peterhead  arc  now  rather  before  Wick  as  centres  of 
the  fishery— the  delivery  of  fish  from,  perhaps,  fjvc  in  the 
niontjn^  till  fuur  o'clixk  in  tlic  aftcrrux^n  will  be  ho 
ineesvont  and  in  such  large  quantities  tliat  the  whole 
industrial  rctfource«  and  activity  of  the  place  will  be  called 
Into  requisition,  as  it  is  of  the  utmost  importance  th^t  the 
bcrrinfji  landed  should  be  cured  by  set  of  sun,  ao  as  to 
secure  the  bc-tt  brand.  The  elo.ie  of  a  successful  herring 
fishing  v;;i«Tn  xt.  always  marked  in  Scotland  by  tlie  gnrat 
number  of  marriages  which  take  place  j  in  m^v^y  cf  the 
snuller  fi^shias:  ports  the  weddings  of  the  young  people 
depend  on  tile  fisltcry.  If  it  should  provcafAilure,  marriages 
arc  postponed  in  consequence,  and  men  and  women  ^rec 
to  wait  for  more  proi^pcrous  times*  Wc  have  not  the  means 
of  detennfmng  exacily  hnw  many  prr^nrni  arc  employed 
throughout  Scotland  in  the  capture  of  the  herring  only, 
but,  taking  men  and  boys  togctlicr,  there  will  probiibly  be 
not  te9^  than  (i!^y  thousand  pt^r^ions,  whiKt  the  amount  of 
capit&J  sunk  in  boats,  ti&hing-gear,  and  the  materials  of  the 
cure  will  probably  not  be  less  than  a  million  sterling;. 
According  to  an  officiji  dociirriEnt  which  we  have  examined 
there  were  over  14,000  fiuhing  ve^els  of  all  kind:;  in 
Scotland  in  the  year  l£Sl,  the  larger  number  of  tlicm  being 
employed  in  tJie  shtfft  fi-thL-ry  for  hcning*.  Some  fisher- 
men make  it  their  business  to  lifih  for  the  herring  all  th« 
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yev  round,  and  thea^-,  a»  the  K:iying  if,  "follow  the  fuih" 
from  the  far-away  seas  of  Scotland  to  VarmoytK  and 
scarci^ly  E^vcr  know  an  idle  day.  Wherever  Uie  herrings 
make  their  ippearance  t^ic  Scottish  boats,  with  their  hardy 
and  tndti5trious  crews,  are  sure  to  be  participating  in  the 
work  of  caiTtiifc,  wTirthct  at  Cullercoats,  Holy  IsUnd,  the 
Isle  cf  Man,  or  Yarmouth. 

Wc  have,  so  far,  only  endeavoured  to  show  the  round  of 
bbour  incidental  to  the  clilcf  herring  fishery  of  the  year- 
there  are  winter  herring  lishedes  in  Scotland  as  well,  some 
of  which  arc  very  successful,  but  the  i^rcat  outlet  for  all 
persons  interested  in  '*  thchcrrinK"is,  of  course,  the  fisherfe* 
of  the  autumn  eea^oa  Then  a  large  number  of  persons 
who  do  not  fuh  all  the  year  round,  try  to  cirn  "an  omt 
pound  or  maybe  twa"l>yassLsling,  at  what  i^  at  that  «ca«on 
an  almost  universal  industry;  cobblers  lay  down  their 
l^pstoncs,  gardeners  put  a^ide  their  spudes,  and  turn  out 
with  some  one  or  other  of  the  boats,  in  the  hope  of  faring 
in  the  bounty  of  the  waters.  At  the  chief  hcnrtni;  ports  a 
large  number  of  persons  other  than  the  usual  population 
find  employment  \  an  InHtix  of  men  and  women  from  the 
Highlands  and  Islands  is  one  of  the  features  of  the  fish- 
ing sca.-K>n.  The  hawking  of  fresh  herrings  frocu  such 
places  '»s  Montmw,  Pctrrhcijd,  iin<l  Hcrwick  or  Eyemouth, 
also  aflcrds  employment  lo  a  conEiderahle  number  of 
pcFTwns,  so  that  llic  buatlc  incidental  to  a  herring  port  in 
the  brief  time  devoted  to  the  capture  of  the  fisA  prcduces  am 
exciting  change  in  some  usually  quiet  enough  d&hing  com- 
munities. It  is  evident,  too,  that  a  sum  of  two  and  a  half 
millions  sterlir>g,  which  It  has  been  calailated  should  in 
recent  years  be  about  the  valu«  of  the  herrings  eai^it  In 
Scotland  will  cover  a  large  aeries  of  dlstributrons.  The 
capture  of  the  sprat  in  its  seaj^on  (a  toothsome  fish),  for 
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vrhich  tbere  \%  sLiways  a  great  dt^m^nJ,  would  prove  a 
remunerative  winter  fishery,  were  ii  not  for  the  high  rates  of 
frdghC  charged  for  its  convcy^ancc  Lo  the  scats  of  population 
wHcic  it  u  consumed.  As  a  pro^t  cannot  be  made  on 
the  consignmemtSf  sprat-fishing  is  for  a  time  «omcwh;it  in 
abeyance 

Wc  have  dwelt  at  some  length  oo  the  mdustnal  pbasesof 
the  Scctttsfa  hcrnng  tkher>-,  because  it  \%  of  t«reac  moment 
as  a  Cood  resource,  likewbe  as  an  outlet  for  the  cmp1o>*- 
incnt  of  capital,  in  tlic  catching  and  curing  of  the  fwh — 
as;  well  as  in  the  btntding  of  boats,  the  making  of  barrels, 
ihcncaving  of  sails  and  the  making  of  nets.  In  the  course 
cf  the  year,  at  one  pUce  or  another,  the  hctiing  fishery  <y\ 
ScotUnd  yields  employment  more  or  less  remunerative 
to  the  whole  of  the  6«hing  population  of  that  oountry — 
hence  its  In^portancc  as  compared  with  pTarrs  wliere  the 
capture  of  the  heninj;^  only  forms  a  portion  of  the  general 
round  of  ii^hcry  work 
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THE  FISUERS  OF  YARMOUTH- 

H^rring  fi*hing  on  the  English  coasti— Hrrnng  ciilch  ai  Vafmoulh 
^Sui;  uf  vcucls  and  ii^odcfi  of  wcrk— Mode  of  paying  thccrctf 
— Yarmoutti  bloulcn  and  kippeis — Scottish  bonUot  Yormoaih  — 
Curing  proccucs, 

Wk  do  not  propose  to  follow  the  hcrring-fivhcT*  to  every 
place  where  there  is  a  rendezvous  for  their  boats — in  other 
wrardii,  a  )eat  of  the  fUhcry.  The  labour  attcocUnt  on  the 
Scottish  Ry«tem  of  drift-net  Aiihing  has  heeit  det;ule«l  in  the 
preceding  P''*5C*  I  ^"^  *f*  Scotland,  efpecially  in  Lochfync, 
ant^thcr  [node  of  capturing  the  herring  ha5  been  lojig  in  use. 
We  allude  to  "  seining,"  or,  as  it  is  caUed  locally,  tr&wUng, 
It  ii  not  so  laborious  as  the  drift-net  mode  of  fishin)?,  and 
sccmv  a  suitable  mode  of  taking  the  herring  in  luch  vratcn 
^%  Lochf^^nc,  In  tome  ycarc  weiring  has  proved  vety 
remunerative  to  the  men,  in  consequence  of  the  iish  bcJne 
picntiful ;  but  tlierc,  aa  cbe\^herCr  the  lishing  is  irregular,  aod 
no  one  can  say  how  he  has  fared  till  the  end  of  the  ^afioa, 
&  fei\'  lucUy  hauta  on  one  or  two  days  of  the  Aahinfr  may 
ni«ike  a11  the  difference  between  ^ood  and  bad  fortune 
No  other  mode*  of  fishing  for  herrings  have  Ijcen  adopted 
in  Scotland  other  th^in  scininj*  and  drift-net  (ishing ;  and,  ai 
ba)  been  stated,  tlic  licrring-itAficry  in  Scotland  u  eldefly  a 
shore- &shcr>',  which  of  course  adds  greaily  to  the  toil  of  the 
lUher  folk.  The  pr^ictice  of  "  yair- fishing"  fo  now,  we 
think,  very  tuicotnmon,  but  ux  have  :teen  yair^  or  en* 
dosum,  in  Lochbroom,  into  which  the  herrings  ester  and 
left  high  and  dry  by  the  title.    TJKre  arc  4  few  dcclced 
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boats  in  connection  with  the  Scottifih  herring-fishery  which 
have  accommodation  on  board  for  carrying  on  the  cure, 
but  the  Icisur^rly  hihour  on  Uit^e  vesstU  ts  less  onCTOuft 
than  tfiAl  of  the  sbore-finhcrics,  where  the  work  goes  en 
at  a  <Iing^cQg  rale  from  sunrbc  to  sunsets  for  the  sake 
of  soctiring  the  best  brand  to  the  greatest  possible  number 
of  barrcI^H 

There  is  herring -fi ah inj:  in  jibumUncc  on  the  cti^inl  of 
Northumberland,  ami  the  Isle  of  Man  herring- fishing  in 
some  sea^on^  i«  vcr)'  productive;  but  wc  ehaU  now  take 
up  c^kir  sUtioQ  for  a  brief  period  at  Yarinoutb  vrhich  ia 
jtn  Important  scat  of  fi^ihing  industry,  and  has  ^icqulred 
a  great  name  foe  the  extoiU  of  Jt£  comnierce  in  cured 
haringK.  The  fiKh  of  thdt  kind  brouglit  intft  the  port 
of  Yarmouth  are  not,  h<iwevcr,  cured  ax  in  ScoU;ind,  the 
beciiogs  being  mostly  manipulated  a^  blotters  and  reda^ 
AoOordJng  to  some  statistics  published  by  Mr.  Dc  Caux, 
"during  the  last  thirteen  years  the  gr^nd  toul  of  herrings 
delivered  at  Great  Vannouth  haa  been  at  least  fito^ooo 
la»Ui  or  the  niarvcllL^us  quantity  uf  1,772,000,000  cif  her- 
rlng*,"  But  a  still  better  ide;t  i*  conveyed  of  the  magnitude 
of  the  fishery  work  which  ts  brought  to  a  focuf  at  Yarmouth 
by  11  kni;w1cid^  of  llie  fact  thai  duHng  every  season,  on  an 
average,  the  mere  operation  of  counting  the  herrings  landed 
at  the  fish-wharf  cost*  upwards  of  jf  2.20ft  while  for  simply 
helping  to  lift  the  herrings  from  the  (jroimd  on  to  the  c^rt^i 
wi^ch  convey  them  from  the  wharf  to  the  varioua  curing- 
houMTS,  OT  to  the  railway-stations;  no  leas  a  ,<;um  than  jCST^ 
is  paitl  The  nuitihcr  i>f  fishers  fruni  nW  pl;i«-s  cnngrrgatcd 
at  Yarmouth  during  the  hcrring-^cason  will  not,  wc  think,  be 
less  than  t2,5oa  At  Icasta  thousand  boats  went  out  tUy  by 
day  from  Yaimoulh  in  «iearch  of  the  herring  in  ^$2.  The 
crews  are  paid  according  to  the  number  of  herrings  which 
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ihcy  capture  The  vessel*  cng^agcd  in  the  fishery  arc  Urftr 
and  birttr^r  funiUhcd  than  the  u^^ual  ixitx  of  Sctiitt%h  h«;rnng« 
t>oats>  This  u  necessary,  because  they  carry  a  crew  of  from 
ten  to  thirteen  per^on^,  an<I  rcniclin  out  liahing  a  meht  or  twa 
The  boats  arc  full-di^ckcd,  have  two,  and  sometimes  three, 
masts,  and  are  strongly  built,  dO  as  to  stand  the  £tr»5  of 
weather.  These  vessels  cany  each  a  suite  of  loo  netsi  cadi 
oet  being  48  fed  long  by  30  fctrt  deep. 

The  labour  involved  on  board  of  the&c  boats  is  consider- 
able. The  men  shoot  the  nets  and  haul  them  In  oflcner  tlian 
once  in  tlie  course  of  thu  night — the  fishing  commencing  at 
«un3ct  The  mode  of  work  is  well-planned  throughout, 
every  man  having  bis  allotted  duty  to  perform ;  one  pcr»ua 
looks  after  the  corks  and  floats,  another,  with  an  assistant, 
pays  out  the  ncttinfr.  whilst  another  has  char):c  of  the 
warp-rope  to  which  the  nets  arc  fixed.  After  being  ex- 
amined about  every  two  hours,  when  it  is  thought  a  sufli* 
cicnt  number  of  fish  have  struck,  the  nets  are  hauled  od 
boiirtl  by  nicait-c  of  llic  Nicftui-drivcn  capstan,  lu^w  grne* 
rally  used  by  North  Sea  boats,  and  being  pa£s«d  asccr  a 
horijtontal  pole,  the  henings  «rc  "shook  out,"  falling 
Into  the  hold:  each  act  as  it  is  emptied  being  carefully 
stowed  away  in  i\s  appointed  place,  to  be  ready  for  use 
when  the  time  arrives  to  make  another  shot ;  in  f^Kt  the 
discipline  in  these  herring  vc%m.-Lh  is  alH>ut  as  exiting  as 
on  board  a  man-orwar.  When  the  herringa  arc  got  on 
bourd  there  is  stil)  more  work  to  accomplish :  they  have 
to  be  "  roused  "  with  salt,  and,  after  tliat  operation  ha*  been 
carefully  performed,  have  to  be  packed  carefully  away  m 
the  hulcl ;  and»  as  on  some  occasions  the  nets  aic  full  of 
fish,  there  Is  plenty  of  work  for  all  hands. 

It  13  quite  certain  that  the  hardy  Ibhers  of  Yarmouth 
do  not  eat  the  bread  of  idleness  in  the  limes  of  herring 
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fUhing.  which  U^k,  for  winter  fish,  from  the  l^egianlog  of 
October  to  the  end  of  November.  It  is  pcrhips  almost 
tumccc»Ary  to  t^y  tbaC  the  hoata  require  to  proceed 
cautiou^ty  white  engaged  in  the  operation  of  fi^htn^; 
there  u  a  large  Beet  employed  tn  the  work,  &nd  if  the 
men  were  catclcaa  there  might  occur  a  scric^t  of  en- 
tanglements of  the  net*  that  could  rot  fail  to  br;  irrila- 
tin^  and  probiibly  result  in  the  partial  loss  of  the  fish 
taken.  On  thiK  hc^d,  Mitchctl  tells  us  in  his  work  on  *  The 
Herring,*  that  the  greatest  precaution  is  taken  to  prevent 
the  nets  from  mixing.  'No  fishing  vessel,"  he  says, 
■  anchors  except  duiing  the  day.  when  the  nets  aic  not  out. 
Of  unlesa  the  weather  is  so  ealm  at  night  as  to  prevent  the 
poadbility  of  shootini^  the  net3  ;  and  during  the  night  each 
vcwel  kiA  a  lantern  at  the  bow,  upon  a  pole  sufficiently 
elevated  to  be  seen  at  the  distance  of  five  miles,"  Should, 
for  instance,  a  decided  change  of  wind  occur  after  the  nets 
art  shotr  the  whole  business  must  be  gone  over  again — 
the  nets  have  to  be  hauled  in  and  re-shot^  to  prevent  the 
terrible  confusion  and  loss  that  might  result.  Much  fati^< 
ing  urotk  is  involved  on  such  occ^sions^  and  the  crcw^  are 
tometimes  very  tired.  As  has  been  already  stated,  the 
fiAhermen  of  Yarmouth  are  paid  by  results;  the  curcis 
arrange  at  thr  !»rginning  of  the  season  with  their  own 
crews  to  pay  them  a  fixed  pnee  for  every  boat-load  they 
bring  la  This  is  instead  of  paying  a  regular  ?Eum  of 
mone)'  monthly  as  wage« ;  and  it  induces  the  men  to  do 
their  best,  as  a  considerable  catch  of  fish  is  necessary  to 
enable  the  curcrs  to  pay  the  expenses  of  thdr  ve^eU  And 
establishments  before  they  can  make  any  profit* 

'As  is  well  known,  a  considerable  portion  of  the  herrings 
which  arc  brought  ai^hore  at   Varmouth  are  cured  hi  a 
*  'Deep  Sea  Fiituni:  aod  FishJnK  Bi^ats,'  by  lloliUworth. 
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peculiar  fashion,  which  iiKlustry  emplo^'i  many  ban<U  M 
wa£C3.  The  "YarmoLtli  bloater"  'm  known  all  over  the 
world  The  story  of  the  "  invt'ntion/"  or  ruther  discoi-ery, 
cf  this  mode  of  eurc  hx3  been  tojd  by  Mr.  Dc  Can x^  in  hU 
little  work  on  'The  Hciring  ^nd  the  Hcning  FislKry/ 
We  venture  to  abridge  it  for  the  Information  of  our  readers; 
without,  however,  entering  into  any  dctaiU  of  tlic  pro* 
CtSA  of  the  cure ;  suffice  it  to  juiy  th.it  a  blojitCT  u  4  fresh 
herring  jilightly  salted  and  afnoWcd,  but  not  gutted  ;  it  will 
not  keep  beyond  three  or  four  da)'s,  and  sliould  IIktc- 
fore  be  eaten  promptly.  The  mode  of  making  bloaters 
wa5  discovered  by  Mr.  BUhop^  a  herrlng-curer  of  Y annottth, 
about  the  year  1835,  but  the  precise  date  at  which  it  toofc 
place  h  unknnwn.  The  roUowiiig  account  of  the  dis* 
covcry  i%  wc  behcve,  correct :  "  One  night,  after  his 
fish'honae  hands  had  left  the  place,  Mn  Bishop  found 
a  ^ma)l  <iuanLity  of  a  pntiic  |>4roel  uf  frcih  herrtn^  whidi 
he  thought  had  by  some  mUchance  been  overlooked. 
To  prevent  the  l^^h  from  being  Apoilcd,  he  sprinkled 
them  with  salt  sjiittcd  them,  and  then  hung  dicni  up  in 
a  'sfuoke  house,'  in  which  oak  billet  was  then  bdng 
burned;  and  the  next  mominf;  he  was  both  astonished  and 
delighted  ;it  their  ^ippcarancc,  iv*  well  iis  wilh  (lieir  aroma 
and  flavour.  (lenceforth  he  made  the  cure  of  bloaters  a 
spcdal  pursuit  and,  ad  other  curers  speedily  folloAx:d  hb 
example,  in  a  very  short  time  the  *  Yarmouth  Woaler' 
became  known  far  and  wide,^  "  Newcastle  ktppen  "  denote 
another  mode  of  curing  the  heningr,  which  affords  employ- 
ment to  H  large  number  of  the  women  folk  of  Yanuoutb. 
This  brancli  of  the  iishcry  busincsi  wc  af«  told  was  intro- 
duced by  Mr.  John  Wood^r,fonncrly  of  Ncwcasitlc;  and  the 
Ltte  Mr  Buckland  learned  that  av  m;iny  a«  1500  lasts  of 
herrings  were  prepared  in  this  manner  (13.500  fb^  to  the 
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Iflsl^  The  first  Jampt«  of  these  kippers  were  prepared 
for  public  sale  in  i^4<7,  and  now  herrings  cured  in  that  atyle 
have  a  fittn  hold  of  the  m^irket 

In  iV  year  \ZZ\  the  take  oT  h<?rrTngs  by  the  Yar- 
mouth beats  £kmountcd,  wc  arc  told,  to  16,725  l^ti,  or 
:*20t770,ooo  Individual  hening^.  As  to  the  airfng  pro- 
cesses in  vo;jue  at  Yarmouth,  it  may  b«  stated  licre  that 
ithey  vary  according  to  the  future  of  the  fish.  Bloaters 
are  not  "gypped"  p.c-  gutted),  but  other  kinds  cf  cured 
fiih  are,  jurt  ax  in  Scotland,  The  "curing;  workfl"  at 
Vannojth  arc  well  v^orthy  of  being  visited  wlicn  tlic 
herrings  arc  on  hsnd.  They  arc  perfect  Hive*  of  industry. 
There  are  ref^idtcred  at  the  port  of  Great  Yarmouth  621 
vc»:fcl3  of  M!  kind^,  ijT  15  t^in,-^  and  upward.*!,  ju:d  these 
bonts  employ  51G0  hand«  on  board;  there  ;ire  be^idcn  a 
Urge  number  of  bo^its  under  15  tons  that  rendez- 
vous at  the  same  port— there  arc,  for  instance,  300 
boatd  from  various  port*  of  Scotland,  that  come  south 
to  the  hefring  'Uhery;  there  are,  includinf:  Bhrimpcr5, 
I50cthcf  ves.tcK  aA  well  a»  i^D^macks*  from  Gorlcslon. 

The  Scottish  boats  which  fish  at  Vannnuth,  It  x^ny  be 
stated^  are  smaller  than  the  local  vessels,  and  carry  suites 
of  floer  nctlint:.  They  fish  for  the  ficsh  herring  trade,  and 
run  into  port  with  their  catch  for  immediate  sale.  It  U 
intcrer^inf;  to  note  that,  if  the  number  of  herring  recorded 
above  were  to  bring  otic  halfpenny  each  lo  their  cnplorji, 
the  sum  would  amount  to  j£4S9,937.  The  herring  finheiy 
only  occupies  a  finiall  portion  of  the  time  of  the  Yarmouth 
finhcrnicn  \  hoA  tlic  rcnmiridcr  of  their  time  i^  occupied 
will  he  seen  by  consulting  another  divfsion  of  this  work 
— ^TlIE  FISHERS  OF  THE  GitEAT  NORTJI  SEA- 
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THE  CORNWALL  PILCHARD  CATCHERS. 


Importnncr  of  (1if  pLldiard^'Catchiri^  pilchjirdt  by  tb«  sHne  net-* 
Eonuiigs  of  Ibc  pilchiud-c^lchers — Cure  of  ibc  Cih— *"  TTic  Pope 
ftad  pilchATds "— Tbe  fnlcbanl  Harvosl— Dnfl'iatt  JUlimE  by 
ComwaU  boats. 

The  pikfiard  I*  aJi  important  member  of  the  herring 
family,  the  capture  of  which  may  be  :iaid  to  form  th«  staple 
fishing  industry  of  the  cout  of  ComwaU  :  and  It  may  be 
said  of  the  Comii^h  fifihcr  folk  that  the>*  grcatty  resemble 
the  fisher  people  of  Scotland,  inasmuch  as  they  arc  here- 
ditary fialicra.  and  conduct  tbcir  buainc^  much  in  the  nmc 
way  at  many  of  the  Scottish  .l^shermen  conduct  theirs. 
"WiC  bo<at5  in  many  instances  are  family  concerns,  and  the 
profits  made  arc  divided  In  equitable  proportions  amon^ 
the  crew.  These  fi«h  are  in  some  seasons  more  abundant 
than  othcnt,  and  arc  anxiously  watched  for  and  utdustnounly 
finhcd  when  fouad  It  13  not  our  cue  in  tlic  present  work 
to  deal  with  the  natural  hUtoty  of  the  pJkbard,  but  we  may 
perhaps  be  ailowed  to  say  that  the  circumstance  of  the  fiah 
freqiu-Tilly  coming  in  shore  in  lai^e  bodies — "schulU"  thcM 
bodies  are  called  in  Cornwall— afTorda  an  opportunity  to 
the  most  stay-at-home  ^^icrman  to  participate  in  the  work 
of  capture;.  This  coming  in  of  tlic  fish  to  the  bays  has 
(»iven  rise  to  one  of  the  modes  of  capture,  namely,  that 
mode  which  is  earned  on  by  means  of  the  scJoc  iKt,  and 
which  baa  teen  &o  successfully  imilalcd  by  the  l>emn|£ 
fishermen  of  Lochfyne  in  Scotland.  It  may  be  explained, 
however,  that  the  seine  or  scan  net,  cither  as  used  in  Coro' 
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'■wall  or  in  some  modific<i  iovva.  b  also  used  in  various 
tither  Tishcrie^  Ut.Tti  tlunc  for  iiicmbers  of  ihc  hcirriiig 
i^naXy  ;  itt  fact  it  is  Uftcd  occaiSoiutI/  for  the  t^iWing  of  aU 
sorts  of  fUh,  and  net  for  one  fbh  in  particuUr  When  con* 
«l;Ktcc]  in  tb»t  way  sdning  i>  dcntjniiQatcd  "blind  iishing." 
Wo  may  brieHy  dc«ribc  here  the  labours  undergone  by  the 

,£»hc:rmcn  of  Cornwall  in  connection  with  the  working  of  a 

fscOTc  net,  the  lue  of  which  \%  so  to  enclcxse  the  fish  of  a 
shoaJ  as  to  prevent  their  escape,  and  keep  thetn  alive  till 
the  mcQ  and  women  can  cany  them  ashore  to  the  curing 
boufcsL 

The  indtiftiy  of  pilchard  catching  by  mcana  of  the  ^cinc 
ict  b  pretty  well  or^niscd,  as  may  be  seen  in  the  bay  of 

^Sl    Ives    in    the    toftnths    of    Scplctnbcr.    October    and 
iovecnbcri  with  iU  many  picturesque  developments  this 

[mode  of  pUchjird  capture  is  well  worth  watching  \  when 

[a  shoal  has  been  successfully  surrounded  by  the  nets>  a 
period  of  great  activity  at  once  ensue;!,  the  work  accom- 
|iIi±JieU  during  which  speedily  makes  up  for  man/  days  of 
enforced  fdlenesf^  Abcul  tlie  period  when  the  fish  may  be 
expected  to  come  inland,  patroU  are  appointed  to  parade 
the  high  places  of  tlic  coa^t,  and  give  notice,  by  means  of 
preconcerted  signals,  of  the  approach  of  the  pilchards. 
Theac  pcTKua  are  desi^ated  "  huers. "  and  arc  clioacn  for 

Ethcir  qualities  of  ^ukk-^jghtcdncaa  and  genera!  activity. 
Thcuc  sentinels  of  the  Cornwall  pilchard  fisheries  lake  each 
,a  spell  of  duty  of  titree  hours'  duration,  there  being  two 

[men  lo  each  look-out  stalion.  They  used  to  signal  to  the 
fishermen  by  means  of  a  branch  heid  in  their  hand ;  but  on 

'the  St  Ivcis  5tatlon3  there  is  a  ^taif  on  which  \s  lixcd  a 

movable  ball  of  ;i  white  i^aloui* by  mean!!  cif  which  directions 

are  telegraphed  to  the  boats  to  indicate  the  locality  of  the 

-fboal.     These  men  who  rai^  the  hue  and  cry  on  the  ap- 
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proacb  of  the  lish  have  fixed  vo^cs  for  the  period  they  ara 
at  work,  or/3  pci  month,  ^d  a  pciquUitc  be&idcs  dt 
every  hundredth  h<>g^ead  of  the  lUh  otplured  Xyf  tho 
boats  which  they  senre.  The  wag«»  or  remuneration  of  the 
Ashermen  cmplcycd  in  the  same  boats  is  9X  the  rate  of  45^. 
per  month,  one-ninth  part  of  the  fi«h  caught  bcuif;  alao 
their  property.  There  arc  also  men  called  "blow.ten^* 
who-tc  duty  it  is  to  land  the  fisth  aiul  carry  tltem  to  the 
cvring  oclUra — their  pay  is  arranfjed  m  proportion  to  the 
catch  of  Bfhn  The  w^gc^  in  "  kind  *'  arc  at  oocc  paid,  the 
ninth  pan  of  the  fish  being  promptly  taken  po^sciAtoncif  and 
divided  amon^  thc^e  entitled  to  thcni.  Accotdii^  to  Mr. 
Thomas  Couch :  "  The  crew  of  a  scan  consists  of  cighteea 
men,  and  commonly  a  boy.  The  wage*  of  the  ordinary 
seaner  have  viiricd  fn>n  eight  to  twch-c  shillings  a  vrcek  \ 
the  men  who  actually  shoot  the  scan  have  a  abHtii^j:  a  wcclc 
extra,  while  tlie  master*seaner's  pay  b  a  guu>eat  with  a 
gnituit>-  on  each  hundred  hofE^ieads  which  he  is  so  fortunate 
as  to  catch  ;  besides  which  the  crew  arc  In  common  entitled 
to  a  third  ^lurt  of  tlie  fish  sold  fresh,  and  3  founh  of  that 
which  is  exported  \  in  some  places  not  even  paying  for  the 
casks  in  which  they  arc  packed" 

A*  there  arc  a>0  "concerns'*  (seines)  in  n-orkin^  ofd«r 
at  St  Ives,  It  is  obvious  tliac  they  cannot  oil  be  at  work  at 
the  same  time,  and  it  has  thcfeforc  been  wbely  arranged 
an^ong  the  proprietors  chat  each  shall  lake  his  turn  at  the 
fish,  according  to  a  scheme  latd  down  to  which  all  han 
agreed  The  »dnes  can  only  be  worked  from  half*a<<kaca 
poaitionts  and,  so  that  there  may  be  fair  play,  all  the  ^einei 
arc  rcgiatercd  individual  owners  agrectn^  among  them- 
selves to  work  on  the  coHjpenttive  system  ;  and  therefore  at 
the  beginning  of  each  teason  a  uniform  plan  of  oporatkm 
la  agreed  upon  at  a  meeting  of  the  «inc  ownen,  whereby 
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each  3U:un«  a  turn  or  two  tiim-H,  4cci]Tdmg  bo  ca^Kicit/, 
AOdic  concerns  being  much  larger  than  othcrifi. 

Tfac  ptlchards  arc  cured  in  a  particular  manner,  and  t^c 
cure  afTbrxb  ptE.*nty  of  work  whtlc  it  \%  in  pn^cs^  tliosc 
«n|{sm;«d  in  U  being  chiefly  tbc  women  of  the  place,  ivho 
a^M>  cute  at  heme  their  htisbandi'  share  of  the  fish  for 
family  uik:  ;  and  thcH(:^  willi  the  accuEupunfmcnt  »f  |)(it;it[K!S 
Ibfci  a  UfTgc  portion  of  th«^ir  <Iaily  fjx5d.  The  pilchard;  ire 
exported  for  the  behoof  of  forciipii  countncs,  where  they  arc 
much  esteemed.  "  The  Pope  and  Pilchards  "  ust^d  to  be  a 
favourite  toai&t  in  aoine  pnrtd  of  CcrnwaJl 

A*  showing  the  continued  work  which  rc:tults  from  a 
iwcccwtftil  catch,  tt  fnay  he  mentioned  that  as  many  as 
thirteen  million  pilchards  have  been  enclosed  in  one  seine. 
Tlie  advanl^c  of  using  such  iici^  l»,  chat  the  fish,  bein^ 
iecufcly  tucked  wkhtn  the  seine  by  means  of  an  additiunal 
set,  may  be  kept  alive  lIU  the  cure  of  the  whole  lot  can  be 
llIKk^takcnandcoTnplctc(^whichl>  accomplished  ctt  leisure, 

to  put  the  case,  althoitgh  the  people  arr  certainly  busy 
tnMi^  whibt  any  of  the  work  remains  Co  be  accomphaJied. 
Tbc  ojl  which  exudes  from  the  [nlchardn  wliile  they  are 
t>eing  cured  is  vidiiable,  and  ts  ti«c<l  chiefly  by  curriers' 
in  the  prcparatioTi  of  some  kinds  of  leather  ;  the  yiclU  of  ciL 
b  about  Iwi)  ^^lons  pci  batl^hcad  Ah  we  luvt:  alre^idy 
«aid,  the  pilchard  harvest  fluctuates  very  much ;  the  number 

fisb  mentioned  above  is  the  Urgent  ever  taken  at  one 
operation.  Inthcyear  lfi8i  the  quAiitity  of  cured  pilchards 
exported  wtis  clow  upon  14,000  hc^heads,  and  the  price 
per  b^^hcad  to  the  curcrs  averaged  about  sSj. — in  one 
year  as  many  ax  ^15^x1(1  hngsheadfi  have  been  cured.     But, 

in  the  Scottish  herring  6nhef>-,  there  15  also  a   large 
imptioD  In  Cornwall  and  other  counties 
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etaAon  of  "fresh  "pilchards,  whibt  there  i$Ukcivi5e  a  local' 
sale  of  curctl  fi^L 

Ha^ng  said  sa  much  ;jboiit  the  £(?in«  nets,  we  may  WW 
refer  to  the  drift-net  Bshiiig.  which  forms  a  promJiiait 
feature  of  Cornwall  Industry*  Wc  do  not  know  the  cx^ct 
number  of  the  fislimg  popuhtlon  that  fijid  cmploymeat  fa 
Comwall  in  connection  with  the  pitchArd,  mackerel,  and 
general  tiihcrio,  but  there  are  624  boats  of  all  sizes,  valued 
nt  £%6^.oo(x  Some  account  of  the  dnft-nct  fishing  tA 
Comvfall,  so  far  as  its  industrial  aspects  are  concerned,  b 
contained  In  a  recent  oiTicial  report  of  an  mqutry,  and  from 
that  blue  book  we  are  indebted  for  themateriab  of  the  follow- 
inej  summary.  On  the  drift-net  fishery  boat*  are  employed 
vAr>'ing  in  5i^x  from  half-decked  luggers  of  15  toi\s  and  36- 
foot  keel,  engaged  in  the  pDcbard  fishery,  to  full-decked 
lu^ertf  of  30  ton^  and  46-root  keel  or  more,  emp]o>-ed  bi 
the;  mackerel  fishery.  The  pildiard  driveni  rarely  ^  fir 
from  shore,  and  alway*  return  to  their  portwilhin  24  hours. 
Mackerel  drivers  follow  thdr  fish  into  the  deep  sea,  and 
sometimes  fish  more  than  30  leagues  from  the  nearest  Luid ; 
ar>d  as  these  are  the  boats  principally  affected  by  ibe  in* 
quiry  referred  to  above,  the  remaiTider  of  thb  mcmoranduxn 
must  he  read  a^  Tofciiiit^  tu  tlieiii.  Huch  of  tlieir  voyaigci 
Is  nsually  completed  within  24  hoiirv  when  on  the  home 
fishery ;  but  sometimes,  when  several  boats  arc  in  concert, 
many  remain  out  for  a  week  at  a  time,  one  of  the  flea 
rtinning  for  port  each  morning  with  the  night's  cateh  of  tJie 
whole  lot 

These  bnats  are  owned  by  mdivkiuals,  and  never  by  2 
company.  They  are  manned  by  crcw«  of  about  seven  men 
and  a  boy,  raised  from  the  hshing  villages  from  which  tbcy 
bai^  all  well  known  tocacb  other,  ami  veiy  frequently  related; 
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and  Uic  owner  m^t  ununually  acts  as  master — if  he  docs  rot 
a  brotlwr  or  3  son,  cr  *onic  other  relative,  usually  doc*. 
'71tc  '  bey"  13  almost  always  reluted  to  acme  one  oa  boarU 
the  boat 

Th«M  boats,  in  the  ecaeona,  go  to  Plymouth,  the  York- 
ahin:  coasts,  and  the  Bay  of  Dublin.  They  never  go  far 
cnoi^h  from  shore  ta  make  It  iTe!<:e-tt(;LTy  tli;tt  their  ni*is1cr> 
^tould  know  the  science  of  navigation.  Nothing  Is  required 
tn  a  master  but  a  knowledge  of  reading  (fto  that  he  may 
)&im  up  the  light*^  and  work  a  chart)  and  good  practical 
seamanship  ;  and  of  boats  on  the^e  voyages  it  may  also  be 
remarked  that  no  one  ba^  ever  been  lost  through  want  of 
IIicm:  c^Unilifi cation,^  The  crewx  of  tbesc  boats  are  never 
shipped  at  wages ;  they  work  on  share.  Each  man  has  the 
prfvilcgc  of  bringing  on  board  a  certain  number  of  nets 
(a  "net"  Is  a  Icng^th  of  net  varying  in  the  difft^rL-rt  fiihing 
vilia^«},  and  the  earnings  of  the  boat  alter  paying  hct 
gomg  expenses  are  divided.  A  certain  share  goes  for  the 
boat,  ;inrither  sh-irr  for  ihc  nt'ts,  and  anothf?r  for  the  crew. 
The  division  of  these  earnings  takes  place  at  entirely 
uncertain  i»crioJ?s  according  to  the  catches  of  fiNh.  but  it 
occurs  at  intervals  durrni;  the  f^&hing  aeasomt,  with  a  wind- 
up  at  the  end  of  each. 

Mi\  Thomas  CoucIl  in  a  history  of  Polperro,  given  3i>nic 
iotcrcHtlflg  particulars  of  the  Cornwall  pilchard  catchers, 
and  describes  them  aa  a  hardy  race  of  men,  often  leading  a 
life  of  toil  and  privation,  and  as  a  body  not  deserving  of 
the  hard  things  which  have  been  said  about  them.  Their 
£aliu^  despite  occasional  spells  of  hard  work,  ncvct  reach 
anyooasiderab!;:-sun),  whiNllhcy  are  at  all  times  precraHoiis; 
and  were  rt  not  for  the  produce  of  their  gardens,  and  their 
store  of  salted  pilchards,  their  fate  in  severe  atid  stormy 
wintere  would  be  one  almost  of  starvation.     The  fHhcrs 
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pf  the  Ccrnwail  coast,  aocordiiig  to  Mr  Couch,  ire  rem: 
iibly  nhrcvrd  and  sagacious  in  nil  matters  pcitalmiig  to  their 
dail/  industiy,  but,  like  oihcfs  ofthcrr  class,  they  arc  imbued 
with  a  strong  vein  of  superstition,  and  arc  wedded  to  old 
customs.  No  one  can  doubt  the  courage  of  the  Comuh 
fishermen  on  occa^iona  of  shipwreck,  or  of  other  dUastert- 
They  have  braved  the  dangers  of  the  deep  without  the 
slightest  prospect  of  being  rewarded  for  ihrir  often  ftuO- 
ccssfuL  daring,  and  their  hocj^uJity  to  those  who  have  been 
shipwrecked  on  their  ir  oil -bound  C0A»t«  \%  prcA^rbiaL 

As  Tirgardsdflnicstic  us^cs  fhr  fiiihrr-folkrif  Corn'rValt  lead 
a  rather  simple  tife,  never  latcmiptcd  by  the  oclcbratioo  of 
the  manyfCtca  one  (inda  occasionally  brichtcoinjf  the  Ufeof 
ihcaameclnssofpeopleifi foreign countrici  InhhhUtoryof 
Polperro,  the<iuaint  and  picturesque  "little  Ei(chajtoune  with 
apccrc"Mr.  Couch  tclb  us  that  "it  wa^onccthcciutomfbr 
wortiei)  to  tskc  the  com  to  mil],  iicc  tt  grounei  andbf  ing  home 
their  (triet,  for,  rightly  <yT  wrongly,  millers  have  e\-er  been  a 
suspected  race.  Honest  ones  arc  popularly  knowr^  being 
distinguished  by  some  mark  or  tuft  of  hair  in  the  palm  of 
the  hand  Accordingly  the  Polpcrro  houscwive;*,  like  Ibc 
two  clerks  of  Canterbury,  were  accustomed  fix  a  Ultk 
while — 

'To  p>  to  nin  and  sm  their  com  fjmmd/ 

and,  03  the  quantity  was  small,  to  carT>-  it  home.  Hence 
several  womrn  would  be  wailing;  for  their  turn  at  tlic  mill, 
which,  like  tho  bakehouse,  became  a  noted  centre  of  scandal. 
A  bit  of  doubtful  gossip  was  proverbially  termed  'a  miU- 
hi>it<c  stoT}','  The  sale  of  bread,  except  as  peony  loavc^ 
Easter  aad  hot-cross  bmu^  was  unknown  in  these  Uomsl' 
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FISHERS  OF  THE  NORTH  SEA— TRAWLERS. 

The  Norib  Sett  Fi^hcnncfl  Tioihercdii.iry  flihcrs— !^cvi^c  A|)iin:iitkcsFifp 
— Length  o^app^f1ltic{^^ip  obj<^ctcd  to,  ajid  should  be  ic?lriccc4— 
Bid  behaviour  of  Norrh  5c*  h*hctfnen— Eitcnt  of  the  (".erman 
Occjm — Value  of  Uic  fish  it  >idds — TrawUtig  the  chlrf  mode  of 
FiAuiK'^FtGCtJ  ofSiiMClu — Tbc  wcrk  of  Trftwling — The  <arQio{<» 
of  Um  crawl  m«3). 

The  fishermen  of  the  North  Sea,  so  far  at  ary  rate  as  they 
hail  from  the  chief  En;jli&h  porta,  CAnnot  be  called  hcrcdi- 
tary  fishcn.  The  fuhinf  sm&cks  belonging  to  Hul!,  Great 
Gnmfiby,  Yannouib,  and  other  ports,  take  appremiceft  from 
whatever  place  Ihcy  cin  oblair  thera,  and  such  hfts  been 
tljc  practice  fci  many  yews,  the  conaeqaencc  being  that 
the^e  veswia  are  now  manricd  by  a  body  of  lishcrmen  who^ 
although  tbcy  have  been  bred  to  the  business,  were  not»  u 
the  saying  goes,  "bom  fo  it"  ftfany  of  the  Ud^  who  arc 
takcnaftapprcntjces  belong  to  families  or  the  local  labouring 
claaacs,  biit  a  larger  number  arc  received  from  workhousej 
and  chjintable  bisUtuUoits,  and  In  some  instances,  we 
believe  from  reformatories  The  masters  of  fishinj^  vessels 
have  umally  come  through  the  whole  round  of  labour  inci- 
dental to  all  the  grades  of  sctaicc  before  being  appointed 
to  the  command  of  ihctr  smack— the  office  of  cook  at  an 
early  9t<tgc  being  one  of  the  appointments. 

ltha«beena.>(ceTt4]nf^d  by  intjiilry  that  the  ajiprenticeshlp 
to  be  ficrs'ed  on  board  the  big  fishing-boats  b  a  severe  one ; 
and  by  several  of  the  captdina,  and  by  the  older  handa  on 
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boanl,  the  bo>'s  have  been,  and  doubtless  ^mctimes  stilt 
arc.  cruelly  used  At  whatever  Age  a  lad  Is  bound,  he 
continues  to  serve  aa  an  appreftttee  till  he  attaiac  the  age 
of  twenty-one  years ;  and,  as  boys  are  frequently  apprenticed 
wbo  arc  only  eleven  or  twelve  yc^ir^  old,  they  in  many 
liutancE^s  become  heartily  tired  of  their  occupation  before 
the  expiry  of  their  indentures.  It  has  been  suggeMed  in 
consequence  that  indentures  should  ncd  be  signed  for  a  longer 
period  than  five  years.  Grave  complaints  have  been  made 
again^st  the  trawl  Ushers — men  and  bo>'s — many  of  vbom 
apparently  do  not  Conduct  themselves  in  a  reputable 
manner.  An  official  inquiry  has  been  held,  and  volu- 
minous evidence  taken  as  to  the  behaviour  of  the  fbh^i^ 
men  who  procwnj  to  the  Nortli  Sea  in  tr^twling  vei*<cl<, 
and  many  interesting  fact:;  have  been  elicited  as  to  their 
mbdcs  of  life  and  round  of  daily  labour  One  impoitant 
fcatur*  of  the  Indu^ry  has  been  elicitrd^  and  that  \%  that 
through  the  trawlinpj  service  an  outlet  exist:!  for  the  employ- 
ment of  a  section  of  the  population  at  all  times  rather  ill 
to  m;in4ge,  and  fur  wlicm  it  might  pn^vc  u)mc-A-bat  difficult 
to  obtam  suitable  woric  The  fif^hcrmnn's  calling  oa  the 
stormy  German  Ocean  is  a  healthy  one,  but  tlie  work  is 
rough^  and  much  discomfort  has  to  be  endured,  occisionaOy 
spiced  with  incidents  of  supreme  danger. 

Although  comparatively  speaking  a  small  sea,  the 
German  Ocean  is  a  gigantic  Ash-pond,  having  a  surtioc 
of  more  than  eighty-nine  millions  of  acres,  yicldinjj,  it  has 
been  calculated,  to  tliosc  nations  which  have  tlie  privilege 
of  dipping  their  nets  In  Ita  waters,  fish  to  tlie  annual  value 
of  about  twenty-five  mihicnn  sterling.  One  hundred  thou- 
sand tons  of  wholesome  fish-food,  it  has  been  estimated,  are 
contributed  by  the  North  Sea  every  year  to  the  cc'mmifturiat 
of  London  alcne  \  and,  as  ma)'  wcU  be  suppu^rd,  a  laq:c  fleet 
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cif  veselsanfl  a  vRi^  nirmbcrof  men  and  boys  are  employed 
in  the  work  of  capture  and  di^itnbjtion. 

Wc  propose  to  give  a  brief  sketch  of  the  chief  mode^  of 
li«bmg  in  the  Germ;Ln  Ocean,  where,  aa  a  recent  writer 
states,  "no  class  of  men  work  harder,  live  harder,  or  en- 
dure greater  peril  of  their  Uves,"'  Wliat  we  have  lu  de- 
scribe.  )iowever,  tnu«t  be  taken  in  x  general  sense,  ^sa,  we 
have  not  sulfidcnt  apace  at  our  disposal  to  enter  bito 
naiaute  details, 

"  Trawling/*  %&  Is  generally  laiowfl,  U  About  the  cheapest 
wayof  procuring  plentiful  stippHes  of  our  larger  table-fishes  ; 
DO  bait  b  required,  aitd  mimculous  draughts  are  sometimes 
obtained.  Great  efforts  are  constantly  being  made  to  improve 
the  vciAcb ;  zX  oU  events,  they  arc  now  built  on  a  much  larger 
9dle  th^n  they  used  to  be,  wlitlc  the  introduction  of  a 
(team-worked  capstan  helps  to  save  the  men  from  some  of 
the  liarder  work  which  is  incidental  to  that  mode  of  hshing  \ 
and  in  the  course  of  few  years  it  is  highly  probable  that 
the  North  Sea  fleet  will  also  be  propelled  by  steam.  We 
have  steam  trawlers  working  on  various  parts  of  the  coaat, 
with  all  the  appearance  of  success ;  and  the  general  liUro- 
dixtiofi  of  such  ve^tsels  in  the  North  Sea  is  only  a  question 
of  time.  That  the  fish  should  reach  the  market  ^s  Aoon 
a$  canght,  in  order  to  be  sold  when  thoroughly  fre'^h  snd 
bridi;  the  hig;he£t  possible  prke,  ts  a  necessity  of  the  tnde  \ 

me  of  the  single  iishing-smacks  have  to  run  to  port 
with  their  capture  as  snon  as  h  is  made,  in  order  to  catch 
the  buyers  who  arc  waiting.  If  they  were  screws  instead  of 
.sailing  vessels  it  is  obvious  enough  they  would  be  able 
to  make  speedier  voyages  than  they  can  make  with  e%"cry 
Stitch  of  the  canvaa  they  can  carry  set  to  catch  the  favour- 
ing breeze  Tlie  fishing* places,  it  maybe  stated,  Ue  far  out 
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in  the  North  Sea,  so  that  the  distance  to  be  traversed  b 
considerable  before  the  Great  and  Little  Silver  PUs,  the 
Wdl  Banka  or  Rodney  Gut  caa  be  rca<dHrd. 

Ma:it  of  the  trAwlctn  wurk  in  ilrets.  ^ch  under  the  conn 
mand  of  an  admiral,  who  by  means  of  signals  directs  the 
routine  of  the  fishery. 

The  nightly  round  of  trawl  woik  tluoii}{bout  ttie  flocl  b 
prett}'  much  as  follows:  at  sunset  as  a  rule,  a«  ftoon  aj«  the 
signal  U  f[ivcn,  the  work  of  trawling  be^na  by  the  net  bctJi^ 
lel  ovciboard.  It  15  a  giganik  chamber  of  hcwror^ :  for  the 
fish,  when  once  engulfed  within  its  capacious  maw,  cannot 
easily  escape,  utule  all  that  arc  captured  arc  kept — great  and 
small,  prime  and  oflal.  a  circumstance  which,  we  maybe 
allowed  to  state  in  passing,  is  much  to  be  regretted,  as  the 
smaller  fbhca  oug^ht  to  be  allowed  to  escape.  The  heaving:  of 
tMft  gigantic  net  overboard  isof  course  a  comparatively  easy 
matter ;  not  to  the  getting  of  It  on  board  When  the  tmwl 
has  been  placed  the  men  partake  of  »upper ;  and  the  crew, 
cxcrpt  out:  man,  gi)  In  sleep  fi>r  a  fc-w  himrx^  till  the  ingna] 
is  given  to  bq^n  work.  It  is  tiitually  about  eleven  o'dock 
whca  tltc  admiral  sends  up  »  rocket  to  announce  that  the 
netft  of  the  fleet  must  be  once  more  got  on  board.  ThU  fis 
labour  of  an  exhiwstin^  kind.  The  writer  has  known  tfarac 
hours  elapse  before  the  ponderous  machine  had  been  ^  on 
board  all  right,  the  men  working  away  with  all  their  power 
of  will  and  strai£:th  of  muscie.  The  trawl,  as  soon  iKs  it  la 
hoisted  on  deck,  h  emptied  of  tts  piscine  riches,  which  oa 
some  occasions,  when  forttine  has  been  more  than  u^oially 
favourable,  make  a  formidable  display  of  fine  lish ;  but  the 
fu^iciiiKfl  have  no  time  to  expend  in  admiration.  Uany 
a  naturalbt  lioivcver  would  really  enjoy  the  scene,  an«l  be 
delighted  with  the  crowd  of  curioui  creatuna  of  quaint 
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\%  thai  arc  rinigglmg  for  ihdr  lives.  The  first  opera- 
that  the  men  perform  is  to  assort  or  dAstify  the  fish 
into  "prime"  and  "ofD^"  which  arc  the  two  cUsacs 
lenown  in  tii<:  niaikcts,  although  why  haddocks  snd  some 
other  really  good  ti^h  »bou!d  be  classified  as  ofTal  is 
i>ot  co^y  to  tcU,  Anything  that  is  iibsolutcl/ worthless  is 
at  oficcthrGum  overboard  ;  biit  all  the  cruel  dog*(ish,  which  fn 
BOOM  Mssonfi  are  wondrously  plentiful,  are  carefully  killed, 
they  "  die  game "  as  the  fishermen  tcU  us,  unless  when 
"•cttlcd  at  once,*'  by  a  strong  lilow  on  the  head,  vhich  is 
ttccQiini^ly  the  most  vulnerable  p;irt  cf  all  ftsb.  Such  fish 
AS  tufbot  and  brilJ  live  a  long  time  out  of  water,  but  soles 
die  quickly ;  It  l9  astonishing  however  what  a  strengih 
of^'kaltty  b  exhibited  by  the  smaller  flat  ftsli^which 
fliifj  about  for  huim  af^ei  they  have  been  captured. 

After  a  brief  time  elapses,  the  trawl  is  once  mare  placed 
in  the  water  for  another  ahot,  and  is  hctuled  in  about  break 
of  day ;  and  while  rt  has  Lct-n  at  wo^k  the  previous  haul  of 
fish  have  been  more  carefully  gone  over,  and  packed  in 
trunks  orboxc?,  to  await  the  arm'a]  of  the  steam  dipper, 
w^iich  oomca  to  the  fleet  to  carry  the  produce  to  market 
A  rather  dangerous  part  of  the  fishermen's  work  is  the 
fcrryiog  of  these  boxes  from  the  smack  to  the  steamer 
in  a  amall  boat— too  saiall  certainly  for  suck  wark  ;  but 
as  the  fish  must  be  got  to  market,  the  men  must  risk  their 
iJvcSk  CO  matter  how  wild  the  water  may  be  during  the  time 
that  khid  of  Ijljour  is  going  on.  Tlie  placing  of  the  Jish  on 
boird  the  steam  carrier  involves  a  great  amount  of  work,  as 
will  be  obvious  enough  when  the  reader  is  told  that  as 
many  aa  2800  trunks  of  Ash  will  occasion^tl/  be  brought 
to  market  by  om;  of  thete  steam  clippers, 

Tbc  preceding  narrative  presents  only  the  merest  outline  of 
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Uic  labours  undtrgonc  by  the  Irawl  fisHcmiai  during  llidr 
spelJs  of  wofk,  which  vary  in  length  in  different  dUlricU,  the 
numbcTof  voyages  not  being  the  s&mc  for  every  smack,  dot 
(irc  the  rewards  of  Ubour  always  the  same.  As  a  rule  the 
captAin  and  perhaps  hb  second  hand  share  In  the  vcniufc 
and  arc  remunerated  accordtrf;  to  the  cutcb*  but  diiTcfcnt 
smack-owners  have  difTcicnl  ntudcn  nf  dc:iltng  tvith  their 
hands.  In  order  however  to  ^ve  our  rcstdens  socne  idea 
of  the  earning  of  thDse  cng:agcd  in  trawUng,  we  may  refer 
to  the  terms  of  ihc  Messrs.  Hewlit,  who  own  a  large  ficel  of 
smackSp  The  writer  obiained  much  valuable;  information 
ftbout  shares  and  modes  of  pa>-incnt  at  Great  Gnmsbjr ;  but 
it  will  be  better  to  take  the  latest  authoritative?  information 
on  the  subject,  and  therefore  we  shall  summarise  what  was 
said  about  the  fishing  fleet  of  Mcsars.  Hewitt  by  thcv 
manajier,  Mr.  H.  Harvey -George,  when  he  ik-aa  examtncd 
during  October  ta:st  year  (iS32),  by  the  Sea  Fishing  Trade 
Committee,  As  was  stated  by  tJiat  gentleman,  the  men 
employed  by  thr  Messrs  Hewitt  {570),  are  nil  piid  on  tbe 
share  system^  the  rates  of  pay  for  tlie  diH'crcnt  cla^^cs  beinf 
as  follows : — Tlierc  b  {xvA  the  skipper  \  IiLh  ^tandia^  wa^cs 
and  pounds^  in  ^s,  follows:  if  the  catch  fetchet  under 
100/,  If.  in  the  \i  ;  if  under  150^..  u.  in  the  1/  on  the  100/, 
and  a  fifth  on  the  50^ ;  If  over  iscw^  oiic-fiAh  on  the  total. 
The  mate  gets  14/.  a  week  and  hUpoundafce  Is:  tinder  loc/, 
^4.  in  the  l/.  \  under  150/.,  %d.  on  the  100/,  and  74^  on  the 
50/  ;  if  over  150^^  7^  on  the  toUl  The  third  hand  has 
14/.  a  week  and  j^d,  in  the  t/  ;  and  the  fourth  hand  tcv.  a 
week  and  id.  in  the  [/. ;  tlic  tifth  hand  9J>,  and  2d.  in  the  lU  \ 
the  nxtk  hand  Jlx.,  ;ind  2d.  in  the  1/  ;  and  ihecatnnboy  7s:a 
vrcelc,  and  \d.  in  the  \l  These  pcr-centa};cit  arc  paid  on 
the  total  eaming:3  of  tlic  vcasd  :  ^n^  the  smacka  of  the  £rm 
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ane  Atl  excellenl  boat«,  coating  when  new  from  a  thCMJsand 
to  twelve  hundrcij  pound-s  whiUt  the  value  of  the  stcatn 
carriers  » ill  not  be  less  ttisn  /60QO  each. 

The  amount  of  capital  invested  by  the  Messrs.  Hewitt  ift 
about  £  100.000,  and  their  steam  clippers  take  tlic  fish  direct 
lo  Londua  The  time  uf  a  trawler  at  tJic  fishing  varies  from 
^y^  to  «(ght  weeks,  during  which  of  course  the  carrier  collects 
the  ftsh  da/  by  day.  We  liave  not  the  means  of  knowirg 
the  cantings  of  individuals  for  all  the  hard  and  dctngerous 
work  they  undci^o,  but  we  qncstion  if  in  numerous 
instances,  it  will  amount  lo  much  over  a  guinea  a  week — 
nogrrat -SEim,  when  It  IS  taken  into  account  that  the  men 
have  to  sail  the  ship  and  work  In  the  rigging  as  well  as 
attend  to  the  trawl*net,  which,  a.i  has  been  indicated,  is  a 
moit  formidable  Insirumcnt  of  fi^h-captura  It  can  be 
gmthercd  from  the  evidence  taken  by  the  Sea-Fishing  Trade 
Committee,  that  many  of  the  Grimsby  men  feci  Irritated  at 
ftOtrccctvtngprtjmpHiiiymentoftlieir  shares,  ard.  above  all, 
At  not  being  prcficnicd  with  proper  details  of  the  sales.  In 
one  case,  where  a  man  asked  to  sec  the  settling  bill,  "  the 
ski|iper  tlir^atencd  to  put  him  nut  of  the  window/'  Ai  to 
the  Eood  given  to  the  fUhcr  lads  aboard  the  trawling  smacks, 
it  is  very  plain  an<I  roughly  served,  but  it  is  good,  and 
cOEUi^  offish  in  the  morning,  with  biscuits  and  butter,  beef 
and  pies  and  dulT  for  dmncr,  and  6sh  again  at  night  There 
arc  other  trawling  Reels  than  those  cf  the  Messrs.  Hewitt 
engaged  in  the  North  Sea — the  Hull  Steam  Fishing  Com- 
pany and  Great  Northern  Steam  Fishing  Company  for 
instance  have  550  smacks  at  work,  the  London  Fisliing 
Company  works  135  vessels  and  four  steam  carriers;  these 
in  addition  to  ihe  numerous  vessels  of  the  Messrs,  Hewitt 
make  up  a  fiahing  navy  of  Large  figures,  and  when  the  sint^lc 
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boats  fishing  on  "  their  own  hook/'  that  is  boats  unconnected 
with  any  of  the  fleets,  are  added,  together  with  numerous 
Dutch  and  other  foreign  fishing  ships,  it  will  be  obvious 
that  the  German  Ocean  is  a  wonderful  arena  of  fishery 
work. 

Having  gone  over  the  round  of  labour  inddental  to 
trawling,  we  shall  now  proceed  on  board  a  cod-man,  in 
order  to  see  how  it  fares  with  the  line^fishers,  who  contri- 
bute a  lai^  proportion  of  the  prime  fish  which  are  so  much 
prized  for  table  us& 
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THE  NORTH  SEA  FISHERS— THE  COD  MEN. 

AflfliTjE  OD  &  wholdxlc  scjJc — A  fbhing  Unc  eigbi  mtlci  lons— Tlio 
vilae  of  lire  Codfiefa-— Small  porcnt.*!^  oT  fish  to  hooks — Con  d" 
thttfod«nacks — Rnnunrraiion  of  line  n^hcrt — B^it  t  iuiniportincio 
uid  9Can;iiy— Mia&»<U  and  Musztd  cultuic — FUhoioci]  of  ill  voik 
^Tbc  ahdl'liah  fithcricsi  their  money  value. 

Ahothkr  branch  ofinUjUry  wlilch  yicMt  emptoynicnt  to 
a  lan^  number  or  fuhermcn,  ^ind  inddcnUlly,  in  Scotlwd 
at  Icjist,  lo  their  wivcj  and  families  ia  linc-fishing  for  cod 
aad  other  i^^cs.  Tills  i»  a  comparatively  simple  althuugfi 
probably  a  very  ancient  mode  of  fishing — ii  is  3nf>lln);  on  a 
wholesale  scale.  On  board  of  the  codmcn  wc  usually  £nd  a 
br^rr  crew  tli;in  wr  dii  un  board  tit  lire  tr.iwlcrs,  and  while 
out  on  a  voj'agc,  the  mcD,  ten  or  eievcn,  find  plenty  of 
work ;  in  long  line  fishing,  for  tn^ftarcc,  it  ii  a  scrioui  labour 
of  itself  to  bait  the  hooks.  A  suite  of  lines  is  7200  fathoms 
ID  length,  or  aboijt  eight  miJcs  long,  and  it  carries  the 
amating  ntinibcr  of  4<^So  hook\  which  have  to  be  carL-fuUy 
baited  with  whelks,  or.  as  in  Scotland,  mussels,  of  which 
jDoUusk  one  Scottish  fishing  port  alone  requires  over  five 
in[UIon&  arnuolly.  As  the  huok«  ate  baitctl,  which  is  a 
work  of  time,  giving  employment  to  the  nholc  of  the  crew 
when  not  olhcri*iac  accomplished,  they  arc  very  carefully 
laid  a-tide  on  Irny^  ready  for  use.  each  tray  containing  «o 
many  t»cce£.  A  lar^  number  of  separate  lines  are  tised, 
each  being  fastened  toother  as  a  string;.  At  about  half- 
tide  the  Ihie  is  shot  by  being  carefully  paid  overboard  fto 
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that  none  of  the  mond<c  to  which  the  hook?  arc-  attached 
may  become  fouled.  After  the  hooka  luvc  bc«n  got  into 
the  water,  the  smack  hejivcs  to  till  the  tide  h^  about 
ceased,  when  the  work  oS  hauling  In  tlie  Vmta  begins,  the 
vessel  making  »hort  Eack»  along  the  coune  dunttg  the 
process,  the  ^ih  arc  taken  off  the  books  aa  they  comie  m ; 
this  is  work  th^l  has  ta  he  very  CArefully  gone  about,  :u 
one  livirg  cod  is  worth  a  good  many  dead  onc^  To  keep 
the^c  fish  dUvc  is  thcrcrorc  the  chief  alra  and  end  of  cod 
fishing.  As  soon  a*i  a  cod  h  fiafi^ly  secured,  tt«  aii  blad- 
der requires  to  be  punctured  in  order  to  admit  of  tta 
keeping  its  equilibrium  when,  as  b  immediately  doiie,  it  k 
placed  in  the  writ  of  the  vessel  in  the  hope  of  keeping  it 
alive  till  the  port  is  reached,  where,  along  with  oU  the  others 
wluch  have  been  captured,  it  a  tran&fcrrcd  to  a  wooden 
box  or  cagt'  In  the  dock  Wc  arc  apeakinff  at  prcwnt  of 
the  cod  fishery  as  prosecuted  from  Great  Grimiby,  in  one 
of  the  haiboura  or  docks  of  which  thousands  of  thc?4r  Hvh 
are  kept  :ilive  to  ^iwait  the  i^rdrrK  of  the  dealers— they  can 
be  taken  out  and  killed  as  required  These  fish  conraaBd 
an  excellent  price,  and  can  of  course  be  »oId  at  times  when, 
in  C4>nxe^jiience  of  squally  weather  pnrvcnting  li^hing,  there 
might  be  none  to  meet  the  demand.  With  favotinbk 
weather  and  an  induatrioua  crew  good  haub  of  codfuh  are 
obtained,  as  well  mt  ling,  haddock  nnd  halibut  A  Great 
GHmftb)'  moftcr  of  a  cod  fimack  told  the  writer  that  he  haa 
come  into  port  on  two  or  three  tum3  ri;:ht  off  the  reel  with 
afi  many  as  twenlytwo  score  of  live  codlUh  m  prifDe 
condition.  The  skipper  alluded  to  sAys  a  ver>'  stnall  per- 
cental^ of  fish  to  the  hundred  hooka  b  now  taken, 
'the  dogt"  are  no  \^oradout  that  they  kill  and  damage 
a  lot  of  the  cod.  whiUt  other  animals  iccm  to  have  a 
pretty  taste  for  the  bait  and  to  be  endowed  with  mfTidctit 
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cunning  to  get  it  ofT  the  hoolcs  without  befng  themselves 

^P     The  long  lines  Arc  wsxA  In  the  wtrtcr  season  In  various 
pvts  of  tbc   North   Sea,  son^c  cf  them   very  fir  apul, 

KliiUt  there  are  veucb  that  venture  to  gre^  dbtajices 
'^rruit  of  codfish,  not,  however,  with  any  view  of  bring* 
Ifthe  fish  home  stUve,  as  that  would  be  impos^blc  under 
the  cucuouUncea^  and  therefore  they  arc  ^tcd  or  cured  In 
fomc  particular  way,  »o  tliai  ihey  may  be  markcublc,  and 
bring  a  profit  to  those  who  capture  them.  The  vessels 
afluded  to  make  &  voyage  to  Icel^d  or  the  Fame  I.^Und^ 
Offi  the«e  occuSona  the  fishing  is  earned  on  by  means  of 
handiiiKa*  At  home,  what  we  may  call  the  coa^t  f  shing 
for  cod  is  otrried  on  during  the  summer  months,  whtn  the 
enucks  (the  same  ve-;^]^  a«  are  used  in  winter)  keep  from 
atMHit  ten  to  twcntj'  five  miles  off  the  shore,  usinj-  the  hand- 
lines.  The  number  of  men  employed  at  thi»  Ka.<L)n  is  the 
same  as  in  the  winter  fishery,  and  it  Is  (bund  that  the  best 
fishing  id  obtained  about  sunset,  at  which  time  all  hands 
will  be  found  indu^^tiioyidy  at  work.  Wc  hiive  not  entered 
Into  any  of  the  technicalities  of  line  tithing,  a«  the  business 
we  have  now  in  hand  is  to  give  an  account  cf  the  work 
achieved  by  the  fishermen  and  of  Ihc  rcmuneiatton  which 
they  receive  for  performing  iL  The  cod  smacks  in 
fil^and — we  arc  speaking  of  those  of  Great  Grimsby— of 
which  we  have  personal  knowledge,  are  all  of  ihent  boats  of 
considerable  value,  costing  with  their  appliances,  as  much 
protKibly  aii  ^£1600^  and  it  ^  only  bccau-^e  of  the  high 
^^pioRcy  vaJuc  which  cod5sh  commands  that  men  go  in 
^poch  expense  to  cany  on  what  Is  at  its  best  a  very  specu- 
laUvc  business  and  of  the  small  profits  of  which  they 
oomplain  very  niudi.  It  b  only  the  captxiin  of  a  liner  who 
Is  paid  by  a  share  of  ihe  profits  hti  proportion,  we  were 
VOU  U.— «,  R 
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told  by  anc  of  thtf  Crcit  Onmsby  smack-owncrct  i%  not 
quite  ten  per  cent — in  fact,  his  share  is  an  ekvcnih— of  the 
proceeds  of  each  trip ;  the  hands  arc  ali  paid  6xcd  waicca, 
the  mate  twcnty-tivo  shillings,  and  the  men  each  l^ 
pet  week,  la  a<Mitlcin  to  these  wa^cs  they  oixt  provided 
with  food. 

SaittJKh  fisberiTK^n  iiultinlHou^ly  puntuc  the  white-^sfa 
fishing  at  all  timers  when  cod  and  other  roiind-ft«h  are  in 
acflecn ;  in  almost  cTcry  little  bay  an<d  lirth  there  arc  boALs 
that  frsh  for  the  frcsh-fLsh  ni^fkcts,  and  sell  their  produce 
on  l:indin|*  to  tlie  buyers  for  the  English  salesmen ;  votat  oC 
thcflc  bo;tt3  make  |irctty  lon^  voyages,  aad  reinaui  out  foe 
two  OT  tliree  (Uyx,  but  thcf  necesHity  of -selling  their  ^h  while 
the)'  art  newly  cau(;ht,  urget  them  to  run  to  port  afi  often  as 
poftAiblc.  The  life  led  by  such  ^Abcmicn  b  laborious  and 
hazardous  froii)  tho  occa.'^ional  sudden  slornis  which  prevail 
bthGnorthemEeas,whcretheyplythdroccupatJoa  There 
ftre  also  persona  on  the  coasts  of  Scotland  who  f  nh  for  ood 
and  lin^H  hut  thusc  fi.^licni  bdn^  f-ir  ftiini  the  mailifrt  havr  no 
alternative  but  to  cura  their  catclL  and  this  is  one  of  tbc 
branchc-1  of  fiihing  indo.ttry  which  is  tcilcen  oognisance  of 
by  the  Scottish  Fishery  Board,  and  of  which  statistics  are 
cdlccted  crvcry  year. 

One  of  the  chief  factors  In  the  cod  and  liag  fishery  is 
"halt."  Withuut  bait  the  ciKl*Dicn  are  unable  tn  pttraoe 
their  vocation,  and  throtif^hout  Scotland  the  gatlicriDe  of 
bait  used  to  be  an  '* industry'*  of  great  pith  aad  nwmcnt. 
and  to-diiy  the  delay  in  [vrocufing  ball  often  koeju  the  mea 
fit  home  when  they  would  willingly  be  at  sol  in  formct 
times  the  women  v^d  children  of  cver>'  Ashing  couudu- 
flity  might  he  seen  daily  on  the  aia^t  Irft  bare  by  the  sea, 
enc^agcd  in  gathenn^^  mussels  for  the  lines :  the  Scotch 
people  have  long  been  woddcd  to  the  mussel,  aa  they 
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consider  it  the  very  best  bait  for  the  purposes  of  fish 
iiupturc,  Tlic  Ubuur  ciiduicd  wai  all  tlic  harder,  as  the 
wonten  and  cbUclren  oflea  required  to  Uud;;c  a  dj^tancc  of 
four  or  five  mlLcj,  and  then  having  filkd  their  croeU  with 
the  coveted  molluAk  thry  k«d  ia  walk  home  Af^in  witli 
their  hc^LV/  loads,  after  which  each  f^wnily  would  have  to 
bait  pci^p9  a  tbousADd  hooks  to  be  ready  against  the  time 
pf  the  men's  dejiartiire  to  the  fishety.  Now,  when  all  the 
acce«ftible  miusel  supplies  have  been  used  up,  the  men 
have  to  procure  their  bait  from  private  mu9«cl-bcds,  goin^ 
as  far  for  ll  as  tbr  Clydr,  or  the  Hiinibn"j  and,  what  in  of 
importance  to  them,  they  h^ve  to  pay  for  wIiGt  they  require, 
which  bdnc  taken  into  account  with  the  time  rcc^uircd  to 
make  a  run  to  the  Humber  or  the  Clydt?  from,  the  Fhth  of 
Forth,  considerably  diminishes  their  eamin^rp.  It  tx  sur- 
pRUDf  the  ^shemien  of  Scotland  do  not  manage  to  make  a 
"new  departure  "in  the  matter  ofbarl  \  there  arc  othcf  baitv 
that  would  attract  the  tish  nfi  much  as  the  musficl,  £uch  ae 
a  cut  of  bcrKng  or  some  ether  fish .•  Tljc  Dutch,  for  tnitanec, 
who  are  tnduHtrious  fishers,  use  the  valuable  tamptTn  very 
iar^y,  for  the  puqH>se  of  baiting  their  hooks.  Importing  it 
even  from  the  coast  of  England,  whilst  the  Americans 
6nd  excellent  bait  in  the  M^nhadai-  It  is  Kurely  a  cur^oiu 
inddcnt  of  fjhmj?  economy  that  our  men  should  export  bail 
lampems  to  Holland  and  import  mussels  from  Hamburg  f 
But  tf  the  Scotttsh  fichermcn  who  are  slow  to  change  will 
iuist  npon  having  mu^-^eU  at  all  timc^  for  bait,  they  should 

•  ThcK  arc  awr,  wc  aie  tljd  t«i  kiun,  fiiiditii:  oui  thw  the  While 
fid)  iih««  hungry,  vhlch  i«  cUv-xyt,  ire  not  pirticuEor  is  to  their  food. 
The  ccdfiah  is  taid  to  subsiat  moally  oji  hcrnni:?.  Whr  thcD  du  not 
our  fiiher  fallc  tw  the  tearing  TDOic  Mhct^Wy  than  rli(?yiloRihfttF?  It 
woddiurdy  pay  ihEmwdJ,  on  the  principle  of  tfaroivingaaprnt  tt^c&tcti 
a  whAlF  in  buy  ivn  pennyworth  of  bcfring  to  capture  two  ihilltngs' 
worth  of  cod  or  hng^ 
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project  a  mui;«cI-rArin,  and  grow  thcf^c  molIuskB  in  quanticics;, 
sufficicht  not  only  to  bait  their  hooks  but  to  sell  to  the 
public  as  wetk  In  thi^  tht-y  cun  follow  ihe  fashion  of  ihc 
French,  who  have  a  fine  mussel-fann  in  the  B:iy  of  Algv&llon, 
near  La  Rochcllc,  where  large  qiJAntitics  cf  tnui^xb  arc 
atmuaUy  (;T<jwn  on  a  simple  pl^n,  which  might  very  ca^ly 
be  copied  by  the  Scottish  fjshcrmca  and  ao  cjtvc  tbcni  a 
world  of  labour  anxlcly,  and  cxpcnic.  In  &  "  Report  on  the 
Fisheries  of  Norfolk/'  (he  late  Mr,  Budflaiid,  In  1^7%.  g*"^ 
U3  some  particulars  of  the  value  of  a  mu«!wl-bed  \tx  Uw 
itati.^tic3  which  he  published  of  the  Mussel  Pbhcries  ol 
Lynn,  lliue  yield  frnm  thrrc  to  four  ihouxand  ton»  in  good 
ycar^  the  average  price  per  ton  being  a  pound  ThcTc  is  a 
very  productive  natural  mu9rtd-bcd  at  Montrose  ia  Sootlkod 
which  yields  a  Urge  supply  of  b;til. 

Tlie  McTisrs.  Johnston,  a  loc.tl  and  enierpririiiiT  firm,  the 
late  Mr,  liuckland  told  us  in  one  of  his  report*,  have  wbdy 
in.ilitnted  Muf>icl  culture  then?,  and  there  is  a  great  demand 
from  Tetcrhead  to  FrAscfburgh  for  Montrose  MutseU,  the 
fbbcmcn  of  these  places  taking  from  too  to  soo  l>a«kcl3. 
which  they  lay  down  on  tlic  rocks  as  store  balL  The  utode 
of  meajturing  these  moUu^ks  is  by  heaping  them  in  a  coo- 
!ca1  form  in  a  herring  basket,  twenty  fiill  bankcti  making  a 
toa  The  flthrry  officer  at  K)rt'mouih  (Scotland)  reported, 
in  1S79,  "the  supply  of  mussels  for  bMt  is  falling  off  pvatly, 
and  on  several  occasioi^s  lately  oar  fbhcrmen  li&v-c  l^ecn 
laid  asiiore  for  want  of  bait,  and  tlic  wont  b  t>ecoiDing 
greater  every  ^y"  It  will  afford  an  excellent  idea  of  the 
labour  involved  in  bi^iting,  when  it  imlated  that,  in  the  course 
6S  one  week,  the  Eyemouth  ;ind  Rurrmouth  boats  used  for 
baiting  their  long  Uncs  61  tons  of  musscU.  That  quantity 
of  bait,  it  may  be  clironiclcd  here,  yielded  these  lubcmicii 
cod  and  whiting  to  the  value  of  £2,$oo,  which  showi 
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'tHe  importance  of  the  bait  aupi>Iy,  The  labour  to  all 
ooncem^d  In  uidng  such  a  va^C  number  of  musscb  must 
have  been  cnormoua. 

The  collecting  of  whclkfi*  to  serve  a«  b^ut  for  the  cotl* 
fiflhcra  and  other  usg»^  is  a  rc^lar  trade  on  some  parts  cf 
the  English  coa^t,  in  which  a  considerable  number  of  small 
vt:?aeU  arc  con^itaiilly  ciiipUiycd.  Each  of  the  cod-iniacks 
takes  in  a  Urge  suj^ply  aa  they  start  on  their  Ashing  tour ; 
during  the  season  of  long-line  fi.ihing  about  forty  tsf^k  of 
these  buckics  is  rci^uifcd  ;  a  wask,  it  should  be  ex|jUi[ned, 
is  a  measure  which  contains  twenty^me  quarts  of  whclkfl;. 
These  nliell-luh  arc  prcicrvcd  altvc:  in  the  well  of  the  cod- 
Mnack,  being  kq4  in  bag:;!  matte  of  netting  till  rrquirrd  ;  tbey 
nuke  capital  l>ait,  a«  when  once  properly  affixed  on  the 
books  Ihcy  arc  ill  to  remove.  The  whelks  are  cau^Ut  \x% 
various  ways  and  give  cntployini^ni  lu  a  large  nuiubtT  of 
tadu^trious  pcraon-i,  whot^c  bu^iincs.*}  it  is  to  procure  Ihcm ; 
indcedt  so  actively  is  the  taking  of  these  animaU  engaged 
Id,  that  the  supplies  of  a  district  soon  bcgfn  to  fall  off,  so 
that  new  fishing  grounds  have  to  be  sought  for  every  now 
and  tlieo  \  in  llic  sea  lochs  of  the  west  iff  SojtlacuJ  iherc 
are  immense  number*  of  slielUfub.  which  might  either  be 
broi^ht  to  the  food  market  or  be  collected  for  b:^it 

The  forcB:oing  fact*  and  figures,  it  b  hoped  by  the  writer, 
will  enable  all  whu  ^wnise  theiu  lu  fuini  un  idea  nf  thr  in- 
ceuant  work  whiclt  v&  involved  in  the  capture  of  finh.  Jf  cjides 
the  6shing  industries  which  have  been  already  rcfcrcd  to, 
as  affoTxling  fields  of  labour  more  or  lc9s  rauunerative  to 
the  wo^'ing  fishermen,  there  arc  others,  such  a^  tlie  mack- 
erel fishery,  which  might  also  be  placed  in  evidence,  but 
drilling  aiitl  rseimnjf,  no  matter  what  the  fi-%h  nmght  for  may 
bc»  U  ever  the  same,  and  it  would  only  be  treading  a  beaten 
path  to  <lo  more  than   say  tliat.      Happily  enough   the 
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ftosons  Tot  A^h  takiu^  arc  so  vaiictl  tlttt  ii^Ou-nUiutia  G&lwr- 
men  may  at  all  timet  6nd  abunttant  work,  vben  vdod  and 
water  pfo\rc  nuiublcn  Thousands  of  resident  fishermen  arc 
men  or  all  work  taking  the  dilTctent  frslics  in  ttidr  scasoai^ 
goicif:  to  eca  day  by  da>'  with  an  ^tnxtous  mind,  and  wdl 
plcjuicd  miiny  cf  them  arc.  if  they  can  obtain  a  moderate 
cntch  of  fi-Oi,  It  would  iiuipiiw:  ihu^ie  jicrsuUvH  uii;tccjti;iintnd 
\nth  the  round  of  limiting  labour,  to  know  the  extent  of  the 
shrimp  fi:*hcry,  and  the  money  vaJuc  of  the  shrimps  which 
nre  caught  on  our  coa&tSy  then  there  are  the  annually  recur* 
ring  industries  of  Oyster  dredging^  and  Lobater  and  Crab 
catching,  which  occupy  the  time  of  many  persona  who 
ptrfcr  tJiat  «ort  of  work  to  tlie  woic  Liboriomc  csocupotion 
of  herring  fishing,  or  crawling  io  the  prolific  North  Sca» 
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orpcnoiucvig;tgedi&  IH«b  FisheriM— IncrcatQof  IrUh  boats 
eeX>t<^  ^a  ri*Unjf  for  Mackerel— AbuiHlADcc  ot  Pi^chntda — Coat 
of  cirri Ag'^  of  fish— Irish  Salmon  fisherit*— Shell-fish  fishf^ries — 
Th<  fcproUuctivc  Lmd  Fund  — Its  ^Mccos — bocUl  habiu  ol  the 
triab  Fbber  Folk— The  CUlduKh* 


TM£  number  of 


ipLoycd  in  the  Insh  fshcrlca 

possession  of 


pcnoDS 
the  year  1*46  wa*  113.073,  who  were 
Rcct  of  lOi^^Z  boats  and  vessels  of  v:itioii^  kindfi-  These 
wrcfc  the  persons  supposed  to  be  actively  cng^cd  in  prose- 
cuting the  varimm  fi^ilieries  oflrclard  ;  were  wc to  take  Into 
account  their  fftmiUcs  and  dependents  we  would  be  ^blc,  wc 
(bresay*  to  make  up  the  total  rumbcr  to  a  figure  beyond 
hairftt»illlon. 

The  number  of  persons  fishing  and  the  ni«nbcr  of  boats 
luvc  greatly  decreased  ^ncc  1^46^  Accordins  to  the 
Iftfft  publUhed  report  of  the  Inspectors  of  Iri^h  fisheries,  it 
appears  that  during  i^$2,  the  number  c^  rcftirftcred  vc.^scb 
in  IreUnd  fbhing  for  sale  was  Sofio^  with  crew*  nimbcring 
3t,S97  men,  and  794  hoyx.  Of  these  197S  vc«c]ii,  73'*> 
men  and  401  boys  are  returned  ^  having:  been  exdumvely 
employed  in  fishing,  and  41 1 1  vcsacl\  14^87  men,  and  393 
boys  as  partially  crga^ed. 

These  Uteres  must  not  be  accepted  for  more  tlun  they 
arc  worth ;  the  Inspectors  do  all  they  can  to  cnstin:  their 
being  correct,  but  variou*  diflficuliieH  lie  in  the  uay  of  obtain- 
ing accurate  ftatietic^.       They  explain  in  one  of  their 
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reports  that  great  irregularities  had  occurred  in  C4nyiag 
out  the  rcgiat'fltion  of  boats  tuid  vc^acls  since  1S43.  ao  much 
90  Indeed  as  to  rcndcf  ttiL-  returns  of  no  [>ractlcal  value.  "  It 
\vas  the  practice  some  yoars  ago,"  aay»  the  Inspectors  ta 
their  report  for  i8;6.  '^  to  register  arid  return,  a^  boats  and 
vessels  engaged  in  the  fi^hciic^,  every  Iki.iI  in  the  diffcfrnt 
divisions,  whether  u*e<l  for  cutting  fieau-ecd,  carr^nog 
passcngcn,  turC  «and.  or  other  commodities,  Jiabuig  or 
pleasure,  and  a  crew  was  a5,sigTied  to  each  without  aacer- 
taininff  if  such  uctu:Llly  existed,  no  proper  certiparvon  can 
therefore  be  made  between  the  numbers  actually  engo^^ 
In  sea  fishing  duiing  the  pajtt  and  former  ycars^**  Since 
■£46  th«  number  of  boats,  and,  of  coursOp  tiw  number  of 
petHon*  employed  in  their  management  as  well,  have  steadily 
declined;  in  185^  ^"^^  *^*^ct  of  boats  numbered  11^169, 
manned  by  48774  men  and  boys;  in  1S66  the  numbers 
respectively  were  9444  (boats)  and  40,663  {crcw^X  By  the 
year  iS^fillie  reductioa  Wii.H  ^tHl  more  m?irkeH,  the  num- 
bers being  as  follows :  Craft  of  all  descriptions  engaged  in 
liahing  for  sale  5905,  with  crew*  numbering  3IJ73  men,  awl 
920  boys. 

In  looking  into  the  details  of  Irish  fishing  as  conducted  to* 
day.  wc  find  some  reliable  statistics  cf  the  number  of  beats 
taking  part  in  the  herring  and  mackerel  fi^icije\  t)i>e  latter 
in  particular  being  a  growing  intlustry  in  the  Irish  veas,  th« 
importance  of  which  has  been  largely  divined  by  the  local 
feibcrmca.  At  the  various  herring  filing  stations*  i^m:  find 
a  total  of  734  Irish  boats  engaged  between  May  mttd 
December,  the  ouniber  of  the  crew  in  each  boat  not  bctag 
giviau  but  there  would  probably  not  be  Icn  than  4000  In  alt 
and  bi^  togetlicr^  Tile  numberuf  1ri<Ai  vessels  taking 
pait  in  the  capture  of  inackcreliu  1S83  wajt  2^3  ;  as  aiE:uiat 
327  Ecgliah  and  Manx  and  35  Scotti^  bo>at3.  In  iS^  the 
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nuoibd  of  Irish  boats  fishing  for  mackcrc!  was  onl/  133, 
showing  art  inCR-atr  in  the  fleet  in  v:vcn  ycani  oqnal  to  about 
a  hundred  percent.,  which  is  very  gratirying,  and  proves 
tlut  ibc  \m\%  (ishcnncQ  aic  prompt  to  9Cl£C  upon  ^n  obviuu^t 
Advantage.  The  mackerel  fishery  givci*  employment  to 
many  other  ponons  besides  those  who  capture  the  fish.  At 
the  chief  ports,  Kinsale  and  Baltimore*  vc»cJs  arc  employed 
in  bringing  tee  :  then  there  are  the  carrying  steamers,  each 
with  a  fair  crew  on  board,  whilst  confiidcmblc  employment 
b  Eivcn  to  residents  lo  the  respective  localities  boLli  in 
packing  tlK-  fi^h  and  in  other  way^. 

It  is  expected  tiut  the  ln:.h  (L^hermen  will  in  time  grew 
a  I^lchard  fishery-  Lai^e  shoals  of  these  fish  arc  known 
to  be  ID  the  Triith  seas,  and  a  beginning  of  fishery  enter- 
prise in  that  Ime  ha«  already  taken  place,  fift/four  hogs- 
heads of  Pikhard?  havii^  t>ccn  cured  in  the  CorulAh  fd^hion 
(iSS^Xat  Baltimore,  which  were  «o!d  in  Genoa,  and  realised 
at  the  rate  of  £4  14/-  per  hogshead.  As  the  inEpcaor?  of 
the  Iruih  fisheries  say.  there  Is  abundance  of  room  for 
this  eolcTprijte  being  largely  developed  off  the  county  of 
Cork,  attd  the  foregoing  should  be  an  encouragement  to 
other*  to  embfirk  in  it ;  if  judiciously  managed  by  persons 
«ho  underjHt^ind  the  ljtf.sl  mettiods  of  capturing  and  caring, 
k  oi^ht  to  prove  mo^At  remunerative. 

No  stati.-.tica  of  a  reliable  kind  are  published  as  to  the 
r  of  boats  and  men  cnga^^d  in  the  round  <tnd  flac 
fifch  fisheries  of  Ireland,  but  tcstiniony  has  t>ccn  frequently 
bofne  as  to  the  abundance  of  many  kinds  of  valuable  food 
fiidtes  in  llie  waters  ^urroundin]{  tlie  Emctvild  Isle,  and  uf 
the  tidd  of  Industry  thus  presented  tothe  Irish  fi^er  folk-. 
13ut  although  the  finest  turbot  and  holibvt  arc  to  be  had 
for  the  mere  exertion  of  capture,  the  Iri>h  fisher  folk  arc 
not  possessed,  in    most  instances,  of  the  necessary  fisJiing 
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f^r  with  which  to  c;itch  them  ;  at  some  places  tho 
i&fkd  machinery  ofcapiurcarcof  thcmoitfragilcdcscripBo^ 
and  if  improved  vessels  wcrrc  Ig  be  pruvlcled  there  are  fw 
letting  harbours  in  lAhJch  they  ccmid  be  received,  whilst  the 
ilistsmcc  of  man>'  of  the  aeat^  of  fbhing  from  a  profitAbtc 
rn^irkt:!  i%  annthcr  NeriouH  <lnLwbAck  uj  the  adv^nccmcnc  of 
fishing  cntcqiriiic  in  Ireland  Thu£  the  fisher folksof  Ireland 
Arc  heavily  handicapped  id  every  way  they  desire  to  ttim 
themselves;.  As  an  instance  of  how  tlic  men  are  betd  <lown 
we  mi^y  state,  on  the  outJiorlty  of  the  inspector,  that  in  June 
i83i,  two  consignment^  consisting  of  19  and  ^o  boxes  of 
mackerel  rcspccitvcly.  CJieh  containing  my  fish,  wcfc  sent 
up  from  the  county  of  Cork  to  Dublin  at  a  charge  of  5^  2a 
1<L  and  jl  t4s*  respectively,  and  the  balances  remitted  to 
the  wndcrri  were  iir,  iiil  in  one  case  and  il  6s.  in  the 
other,  niakiniic  a  total  of  lA  17^.  i  id  for  5,880  ^sh,  or  about 
three  of  thc^^e  6nc  ^sh  for  a  farthing.  The  value  of  the 
cod  ^%h  caught  liy  the  Irish  finliermen,  and  exported  to 
England  during  the  year  1SS2,  amounted:,  in  round  fipmE^ 
to  3^9.340^  ior< 

The  Irish  Saluion  Fisheries  afford  employment  to  many 
persons,  the  total  yield  of  thc:u;  line  fish  being conuderabl^ 
for  in  advance  even  of  Scotland  The  estimated  money 
value  nf  the  s;LhEi(jn  c;iptureJ  in  Irhh  watcrH  has  been  set 
down  of  late  yean;  (ifi82  excepted)  as  bein^  coocEdetably 
above  half  a  million  :ttcr]in^  a  fact  which^  we  think,  ia  not 
generally  known.  Thcie  i$  one  branch  of  fishing  which 
m^hC,  we  think,  atTord  remunerative  employment  to  a 
tar^  number  of  persons,  namely,  that  for  ^rabs,  which 
might  be  carried  on  in  such  a  way  as  to  be  Independent 
of  early  markets,  as  these  crustaceaiu  might  be  stored  in 
ruddy  ccnnlructcd  ponttt  to  be  kept  till  called  for.  Could 
the  ciAbs  of  Iicland  be  brout^ht  Co  EnglL:^]  poets  the/ 
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«r>ii]d  iir  doubt  ally  command  a  ready  sale  at  rennjticmtivc 
Lotwicrs,  loo,  abourd  .imid  the  rocks  of  the  Irish 
they  arc  well  known  to  comntcrcc,  but  stitl  \zx^^ 
quaxiiliin  of  these  dcUcfoua  cruataceajia  might  we  think  be 
brought  to  market;  traps  for  their  capture  ore  ea^y  to 
ooDStnicti  ajid  any  kind  of  garbage  will  do  for  bait 

An  interrcsting  fciittire  of  fishery  e^comtrny  in  IreUnd  in 
ccQtTcd  in  what  is  called  the  "Irish  reproductive  loan 
fmid,"  by  ^^Uich  sums  of  money  arc  advanced  to  the 
rmtfn  to  be  repaid  at  a  given  time,  the  amounts  re- 
eved being  B^n  advanced  to  other  fishermen.  Much 
good  ha9  been  by  this  ntcaus  achieved  Wc  have  not  apace 
In  whidi  to  trace  the  history  of  the  fund,  or  to  describe 
the  machinery  of  distribution,  but  we  may,  abrid^tn^  the 
tnlciniMtion  ^ivcn  by  tlic  Ln.*ipcctors  in  same  of  tlicir  annual 
reports,  ttatc  that  in  panicubr  in^^tances  the  poor  fisher- 
men who  have  been  obliged  with  loans  have  been  able  to 
turn  the  money  to  excellent  aocount  in  providing  Uic 
necessary  iSshing  gear  of  which  they  were  iittrrly  deficient. 
"  In  vast  numbcia  of  cases/'  says  Mr.  Inspector  Brady,  "but 
for  the  loan^  I  believe  the  jjciiplc  on  the  we^t  coa±t  would 
have  bcenoblrgcd  to  abandon  li^hmg:Llto^i?theT^andifsohad 
no  other  resources"  The  Irish  tishcr  folk  have  also  had 
ihc  advantage  of  obtaining  substantial  assbtaiicc  from 
another  fund,  namely,  the  mnnry  voted  by  the  Dominion  of 
Canada  for  the  relief  of  distress  id  Ireland  This  fund 
amounted  to  ^^20,500  and  was  placed  in  the  banJs  of  a 
Committee  who  diwirtt-'il  nearly  ;f  loycoo  to  the  jiromotion 
of  piers  and  the  improvement  of  hailjours,  and  Xn.ooo  to 
the  purtha^  of  fishing  gear  and  new  boats  and  the  le^^air* 
Ing  ofold  onc&  Thin  loan  b^^  been  die  means  of  effecting 
a  great  amount  of  |;ood :  in  ooc  locality,  to  which  jfaoo 
worth  of  ncta   was  sent  and  dUtribuled  amung  fifty  mcji. 


15= 


THE  UNAPPJtECrATED  FrSHER  FOLK, 


over  £1,200  worth  of  Mackerel  were  taken  In  one  month,  10 
another  locality  a  very  poor  man  to  whom  a  boat  and  net 
were  giver,  costing  only  jfis,  rcalUwl  In  three  nights 
by  herring  fifhing,  nearly  j|;60l  The  inspector,  after  great 
experience  of  tliclr  working,  say*,  "cvoy  year's  experience 
still  further  convinces  mc  of  the  gtf^at  Importance  of  these 
loans  to  poor  (lahermca  In  my  opinion  ihcir  tiehtng  purMiits 
are  far  more  valuable  than  their  fanning;,  aii<i  both  caa  be 
carried  on  together  with  great  a(^v;xriti^e,  not  only  to  the 
people  tliemselves  who  follow  thU  puntuit  as  a  part  of 
their  means  of  living,  but  be  the  country'  at  large  by  the 
pmduction  of  a  Vxv^m  quantity  of  valuable  food"  It  b  to 
be  hopc<l,  from  whjt  is  known  of  the  really  beneficial  results 
flowing  from  such  aid,  that  still  more  will  be  forthcoratng  ; 
there  Is  undoubtcilly  a  gn^at  field  of  cnicrpri^  o|M?n  to 
the  IrUh  (i&her-folk.  even  taking  Into  account  the  poor 
harbour  ^ccoaintodation,  and  the  distances  at  whkh  pro- 
fitable markets  have  1u  be  ?b(iii^hl. 

The  Iriih  fisher  folk,  as  a  class,  are  singularly  honett 
and  ^iluoua^  not  %o  much  given  to  dissipation  or  tiotous 
behaviour  as  lias  been  asserted,  and  whenever  a  prospect 
of  tdt  reward  ia  held  out  for  labour  expended,  tl:ey  will 
cn^bark  in  any  fishing  enterprise.  A*  wa>  recently  said 
of  the  Irish  fialiaiitan,  tltc  man  whci  vtJunlAnly  seeks  hh 
living  on  the  sea,  cannot  be  wanting  '\ti  aptitude  for  work, 
courage^  or  pGrse^vrancc  t^^ainst  adverse  circum&tancca^ 
The  Irish  fishca- folk  are  much  thcsamc  lonlay  in  their  social 
habits  as  they  were  centuries  aga  Thdr  sanitary  iurrouiid- 
inga  are  not  of  the  bc»t,  and  thdr  superatitiotu  aod  pct^udJccs 
arc  miidi  the  same,  mure  intctttscified,  peirhaps,  if  that 
be  posuble,  than  thote  of  their  Scottish  and  Comfah 
brethren.  A  wcll-known  member  of  the  Society  of  Prkncli 
(Mi.  Allen,  Black  Ruck,  ue^ir  Dublin)  it  U  iniereMing  to 
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K5&W,  has  bomc  important  testimony  to  the  (ood  bdiaviour 
oftJic  Irish  finhcr  fLilk  ;  belnj^  ;Lxkc<l  if  b(?  ti;^!  rvct  Vn^nvit 
any  CA^ei  of  Iri»h  fuhermen  bcinf*  implicated  >n  a^ariui 
outnipcfl,  hb  answer  wma  to  the  cftcct  thM  during  a  period 
of  ^y  ycAtiE  he  hail  not  known  ;t  »oHUry  case  of  an  Triih 
fuhcTcnan  being  chared  ae  an  aecomplicc  in  any  of  these 
crimes. 

At  the  QLiddd^h — in  a  portion  of  Galw^y  Jshualcd  on 
the  rijiflit  of  tho  hari>cur,  \tc  find  all  th^t  pertains  to  the 
habits  of  the  Ini^h  fisher  folk  brought  to  a  focus;  the 
eotony  of  lishcTnirn  which  is  ihcre  C4liblifihrd  still  nrtain 
among  tliem  the  customs  of  ihdr  remote  anccfitora.  The 
town  b  a  peculiar  looking  place,  an  extraordinary  collection 
of  cottages  thatched  with  straw,  and  the  people  who  Inhabit 
tbc^c  abodes  are  totally  distinct  in  drcsa,  habits,  and 
customs^  from  those  of  the  toun  (Galway).  The  peculiar 
drcssoftlie  women  imparts  a  sin yularly  fore i|;n  d*ipcct  to 
the  streets  and  quays,  and  the  person  elected  by  the  fisher 
peopk  as  their  iMayor,  i«  implicitly  obeyed,  he  is  of  courac 
gnc  (if  tTicmsdvcs,  and  is  able  to  regulate  the  ccmmLnity, 
and  settle  disputes  according  to  their  own  pccnltar  lawa 
and  ciutoms.  On  occasions  of  diifcrencc.  his  decision  b  so 
much  valued,  that  law  is  seldom  resorted  ta  Like  the 
iUher  folk  of  the  Scottish  and  Northumbdan  coasts,  the 
people  of  Claddaji^h  are  great  believers  in  luck,  and  in 
sign^  and  omens,  and  In  all  matters  of  dispute,  they  (itimd 
finnly  tiy  each  otlicr,  even  when  one  of  them  I*  wrong, 
Stranfi^ers  :ire  not  made  welcome  as  residentai  in  the  fisher 
quarter  of  Galway,  in  fact,  they  arc  not  allowed  to  reside 
witlun  tfic  hounds  of  the  Claddagh.  The  p«:op!c  inter- 
roajry,  &nd  no  marnagc,  we  believe,  is  considered  to  be 
pro]xr]y  brought  about  unless  preceded  by  an  elopement ; 
the  bride  Is  pr^csentedhy  way  of  dowry,  with  a  bo:Lt  or  share 
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oT  a  boat,  according  to  the  mcind  of  her  parmts;  2itd  the 
vad^j;;  Hn^;  is  aa  tieir-loom  of  Uie  family ;  U  b  transferred 
IrcjRi  mother  to  daughter,  the  &^t  nunicd,  and  so  en 
to  tbelr  de&oendants.  The  CUddagh  p«oi>1^  afVer  the 
1a<<hton  of  their  forcicTi  brcthreti,  hold  occuicfial  ffitca  ai>d 
iti^kc  merry  on  the  occasion  of  elccd^ig  tbdr  Ntdyor  or 
King  anH  ';hrrifr*L  Thr  Mayor  \%  <:nmplrtrly  one  of  them- 
selves but  when  at  sea  he  ;icts  as  admiral,  and,  a9  wo  have 
AriKl,  hia  word  in  ni05t  thingf^ia  law.  When  out  fishing;  the 
Claddagh  men  cs^uy  to  Jhcir  hoat^  no  strong  drink  of  any 
kind— no  »pii1ti9  or  malt  liqtioix 

Wiih  these  few  details  of  this  curious  place,  wc  taScc  our 
Itfuve  of  the  Irbh  fisher  folk,  heartily  wLhiog  tbeiu  a  (;rcat 
locnaBG  of  prosperity. 
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THE  FOREIGN  FISIIEH.  FOLK. 

Ptcdllarfites  dt  Ehc  Foreign  riAhcr-lktk^RDmAn  and  ATticrrui 
Fi9h*iivr* — F^«s  of  Ihc?  Foingn  Ftih«r  peopl^-^luiian  Fishery— 
French  FiKTicr-fiilk  M^^mc  I'icHnl  the  pixlic^  fisli'vrjfc — The 
Dutch  Fl^vIvcs — The  Norw^jgLia  Fiihcre— Chinese  t'ihtty  ai- 
nnifeiDCOti. 

Having  sketched  at  considerable  len^h  the  round  cl 
Ltbour  iixtnt  flay  to  djty  o{  ov\i  ijxm  fislicrni<!n,  wc  niiiy  now 
refer  to  the  fort'igii  Twlitr  folk,  wha  arc  quite  3:t  peculiar 
in  their  habits  and  modes  of  life  s\s  the  persona  wc  have 
just  been  licscribing — tlicy  arc  pco(»lc,  in  fact,  no  nmtler  in 
what  counuy  we  find  I  hem,  who  live  for  themselves  among 
themselves  steadily  transmittir^  frotn  one  $:eneraUon  to 
aiK4hcT  their  stereotyped  uiaiincra  and  cuvtoni^  ;  their  vices 
a^  their  virtues,  t^ieir  belief  In  aign«  and  oirenfi,  ;ind  the 
varied  inditionfi  of  thdrancieirt  calling,  i'Vomthc earliest 
d4y»  of  Greek  and  Roman  civilisation,  those  wlio  ^aLht:r  the 
harvest  of  the  sea  have  formed  In  every  country  where  they 
dwell  a  caste  by  themselves,  and  today  they  are  much  ihc 
ffamc  aa  we  read  of  their  bciri;  centuries  iigo— for  fishing 

a  vocation  of  the  remotest  antlc^uity. 

In  fill  inattcrv  pertainmj;  to  their  modes  of  Ufc  and  com- 
fuercial  dealing  the  anc4cnt  fE^liwivc';!  »'cre  very  ninnh  alike 
—-no  matter  to  what  country  they  hdonged  the  family 
likeneiuwas  marked  and  unmistakable.  Tlius  the  Romnn 
fishwives  were  a  counterpart  of  tliose  of  -incietit  Athcn*, 
and  those  of  the  "  Modem  Athens  "  of  Ic^day  may  be  taken 
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as  tolerably  exact  copJcs,  If  not  In  costume;  at  l(^a^  ia 
manners,  customs  and  lanj^a^c,  of  their  cIasaic  pro^otypca. 
Juircnal  of  course  »tinse%  the  fiahdc^lcn  of  ancient  Rontc. 
talcing  for  il1vt);tration  a  tender  point  of  thdr  character- 
namely  the  frciUincafi  of  their  wnres.  Ho  depicts  a  dealer  in 
fish  a*  pfA>'uig  thai  he  niay  be  fed : — 

"On  the  tnvi^  fcarumt  of  hU  Inf^inT'ii  head 
ScrU&ed  is  b'^ptian  vincfiari  if  nu^ht         ~~ 
Ac*^'^  h^^  fishes'  frcshnets  can  be  breutht* 

A  fonc!ne^ft  for  fi^tes  and  demonct rations  has  ever  been  a 
m^irkcd  charactcriscie  of  foreign  fishers.  When  Pope  Leo 
the  Tenth  was  summoned  to  the  Papal  Uirooe  io  1513  the 
Roman  fishcrwivcH  held  a  f*tc;  going  In  a  body  *o  order 
to  offer  bis  Holiness  their  conf^ratuTations,  and  Batter  hioa 
by  a  declaration  of  their  loyalty.  In  a  graceful  speech  tbc 
Pope  returned  hi*  best  complimcntK  and  thanl;*,  telting 
them  that,  as  the  successor  of  an  ancient  fiflhexmaa  of  the 
sen  (if  GalUce.  he  took  a  particular  iiUetest  In  tlieir  udKii^ 
which,  had  for  its  object  the  prov!dinjj  of  many  dllef 
RcccsAaries  of  daity  iifc  as  well  a^  a  Jari;c  portion  of  the 
luxuries  of  the  table.  The  Venetian  fishwives  used  alao 
to  hold  grand  Carnival  ever)'  year  during  the  season  of 
Lcn^  'Ihcir  mcrr>'mnlcin^  lasted  Tor  three da>^, and,  vhilft 
it  continued  the  uromcn  dressed  themselves  in  their  richer 
apparel,  displaying  at  the  EJimc  time  as  great  an  array  of 
costly  jewellery  as  they  pocsibly  could  The  Venetian  fish- 
wives were  likewise  noted  for  thdr  uncivil  tm^ue^  and 
tiieir  tendency  to  get  into  "  rowp-!* "  of  alt  kinds,  as  well  as 
for  their  constant  and  exceedingly  voluble  vitirperatbo  of 
the  auihonticft. 

Scatterrd  atiiisiiMis  to  the  Tralian  fi<ihef1cs  may  be  found 
cocasBonally  in  the  pages  of  the  classic  writers  of  the  fif* 
tccuth  century ;  they  art  all  of  tlic  same  tcng«-,  and  harp  oa 
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the  bad  miiDQcrs  and  worse  morals  or  ihc  Miwivcs  of  tfie 
perioU,  tlw<?Uing  more  especially  on  their  unruly  bubit*  and 
powcn  of  extortion.  Another  i]3bcT-f<^tc  of  the  olden  tiiuc 
(and  one  inilccJ  which  Is  wcrtliy  of  mention,  and  is  still  pcr- 
pGtu2icd  with  rty^wy  of  the  old  ceremonies)  wa^  that  held  by 
the  men  And  ^^omcn  who  dwelt  amid  the  great  scries  of 
Ugoumi  ;it  CuiNui^thiiJ  dl  tlic  mouth  of  thir  Hver  Po^  Just 
where  tint  river  fall*  into  the  A^^riatic.  The  (jreat  eel  (arm  of 
CoaimAchio  \s  one  of  thoie  "apccjnltics ''  of  fishing  mdiutiy 
which  wore  common  «  few  centuries  ago^  It  is  still  in 
GXlstcucej  and  the  manners  and  customs  of  its  inhabitant* 
are  *ajd  to  be  &Lmo3t  unchaji^^,  being  nearly  the  same  to- 
day AA  they  were  fcitir  or  five  centuries  aga  On  thr  day 
following  the  nights  during  which  they  obtain  a  great  catch 
of  thctj  paniculfir  fish — the  eel—the  population  of  tfic  lagoon 
mually  hold  high  fL-itival.  and  indulge  In  a  (He,  with  church- 
going  proccuicns  and  oUicr  rejoicings.  The  fisher  people 
of  ConmiachJo  are  muc^h  like  those  of  other  fisJiing  commu- 
nities, "  they  have,"  to  quote  a  graphic  but  vulgar  phrase. 
A  spice  of  the  devil  in  their  constitution." 
The  Micv  folk  of  the  Italian  coa^t  are  ntill  very  much 
like  what  they  were  five  or  sir  centime  i^o  ;  they  deal,  as 
a  m-itter  of  course,  in  the  same  goods  as  their  ancestors 
dealt  in,  their  buhiJle:1^  being  of  an  hereditary  nature;  and 
to-day  they  trade  in  exactly  the  same  fashion  as  their  fore- 
fathers traded  tivc  hundred  yean  ago,  Onehasonly  tovi^tit 
the  JtfiJi- markets  of  the  co^st  towns  to  be  convinced  of  the 
facL  The  fisbcrmcn  of  the  period  pat  the  tunny  in  the  fiame 
way  as  their  predecessors  did  They  do  this  while  tbc  fish 
is  in  the  net,  just  in  ttie  ^4nte  way  a«  one  would  pat  a 
favourite  dog  or  horse  ;  they  way  it  makes  the  giant  Ii«h 
more  dodit  than  it  would  otherwise  be.     It  b  said  that  the 
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old  fiahcnmcn  used  to  ride  on  the  back  cf  U>c  fbb  within 
iJic  circumference  of  Uic  ircl  I 

The  »ccnc3  to  be  witnessed  in  many  of  the  Italian 
fish-markets  are  exceedingly  grotesque,  and  the  noise  of 
<jiiarrc]!inj;  -ifid  the  general  loqu.idty  that  secnia  to  be 
incident  to  the  iiale  of  the  fruxti  ddta  mar$  in  the  fish- 
market  of  VcDioc  in  the  nineteenth  century  U  of  the  very 
chuicc%t  order  of  **  Billirigs^tc;''  and  certainly  cannot  even 
be  turpo&^ed  by  the  notorious  ^sh-hAwkcrs  of  l>ubliD  of 
whom  Dcjin  Swiit  wrote — 

"  AB  mad  to  spc^  viA  none  to  Ketrlecfl— ' 
They  Ki  itic  vciy  (]oo  4i-lnu)unK  : 
No  chHt1«ring  make*  ^  lisud  a  ditk 
A4  fi^wivca  o'<r  n  cop  of  pzu* 

A  Urge  portion  of  the  Italian  population  cam  a  Uvclihocd 
by  fi^ng,  some  of  the  men  u*?ng  the  frailcit  of  boats  craft 
which  can  only  be  used  In  the  fineu  of  weather.  The  number 
cf  men  en(*a4:ed  in  sea  fbhcries  on  Ucccmbcr  jt,  t36gh 
with  the  excIuHion  of  the  then  Papal  States,  was  6cuxx^ 
employing  i8,coo  toaU,  axA  giving  a  mc^n  annual  produce 
of  icrty  million  lire.  In  addition  to  the  sea  fbherica,  thctc 
are  lagoon  and  estuary  Ashing  industries,  wluch  employ 
many  pcpinn^  ;  whiUt  snmK  <>f  iXui  fishing  products,  as  th« 
Sponf^  Tinna  ard  Cor^l,  bear  of  cotirec  no  relation  to  the 
food  supplies  As  a  matter  of  act  Italj-  imports  fish  {som 
Great  Britain  and  other  couniricH*  lo  the  extent  of  more 
than  twenty-one  million  lire. 

Taking  leave  of  Italy,  we  oome  to  France,  where  a  few 
hundred  years  ago  many  dlfTcrcnt  laws  were  enacted  for 
the  regubtion  of  /rr  f^issartUt ;  and  they  undoubtedly 
requited  to  be  legislated  for,  as  they  too  were  in  the  habit 
of  exef  ciiung  the  some  veheroence  of  rheioric  which  is  tb« 
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fconoioa  inlicntancc  of  the  phcatonal  sisterhood  TIlc 
f&ist&m'h'fS  of  r.iris  have  ofn-n  figiirrH  in  the  history  of  that 
turbulent  cvty.  Certain  parts  of  Lutclia  lud,  b  the  olden 
time,  a  moit  pronounced  "  fish-Hke  snicll/'  and  rciiiAin«  have 
at  vaiiotu  timei  Ikcq  found  ^vh]ch  ladicatc  the  antiquity  of 
the  fishruor^crs'  craft  in  the  cvrpital  of  I-Vnncc,  At  a  very 
early  pcrkjd  llic  fishwives  of  Tiiis  wcic  divided  inli>  two 
dastcft,  th«  one  bclrfr  called  /larmg^f^  or  fielle»  of  talted 
hcnw^  the  other  cba:t,  known  am  pitiss^niir^s,  being  dealers 
in  various  kinti"*  of  frc-'Ji  fwh.  The  two  classes,  as  may 
be  reacfily  supposed,  U'^re  ahvays  quarrelling  ;  and  at  timesj 
dxET  rancour  waji  &o  l^ctec  that  their  qvancb  often  ended  in 
bloodvlied  ;iiid  munlcr.  Some  cuHouk  laws  were  enacted 
by  St  Lotii«  for  reguUtifig  the  stales  of  fish.  First  of  all, 
t1ie  rft;ht  Xo  sell  had  to  be  purchased  frooi  or  be  grdntied  by 
the  king.  Wise  oicn  'prH^Jtmnmes)  were  appr)]nted  by 
his  Majesty's  <Jwf  <^  mUirtf  to  look  after  the  tish  dealers, 
end  to  amerce  in  a  fine  such  as  soid  without  penulssiun  of 
the  king.  The  grand  cook  of  his  Majesty  likewise  forced 
all  the/fWAt'w/rft^jwha  were  chosen,  to  take  an  oath  that 
they  would  sec  to  the  price  of  the  fish  supplied  to  the  royal 
tablet,  befng  futed  upon  "  ^ul  and  conscience,"  The 
French  fi«h-dcaleri  of  those  days  were  so  far  happy,  inas* 
niiKh  aa  they  were  officially  bic-ised  by  the  C.mlinal  of 
Pari*,  Ws  bishops  and  rk^tjjy,  rmcc  ever/  year ;  the  occasion 
of  course  beini:  chosen  for  the  celebration  of  a  grand  fdtcby 
the  lish-&cllci^  the  boatmen  of  the  rivrr,  the  fisher-folks  of 
Havre,  and  those  of  other  pons  nearthc  mouth  of  the  Seine. 
Such  ceremonies  arc  atill,  we  believe,  observed  at  Marririllet 
jtnd  other  pnitifms  of  tJic  amtinmul  veaboard.  Similar 
iae»  and  proccssicns  used  long  ago  to  be  of  frecjucnt 
cxcurrcncc  in  various  Scottish  fiahing  town«>  bur  although 
the   Asher  people  of  some   paitfeuUr  fishing  porU  may 
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march  once  a  year  m  a  proccujon,  the  custooi  of  ^i 
hoUdd/H  1^  falling  iuId  ^btyaiKc. 

It  is  interestlnf*  to  Jearn  that  iMie  hundred  andsevent/ 
three  ycm  since  there  wua  oommaitdii^  (ish'ScHU^  popu- 
lation in  the  Fccnch  cnpit^L  Of  py»tcT-womcn  tfacro  were 
&t  that  time  no  Jess  than  four  thou£2nd,  and  if  so  Uie  sate 
of  tlic  toothsome  bivalve  must  have  been  lo  enormous  a£  to 
w^rrjnt  spccuLitiun  as  to  where  Iticy  all  iimnc  frocn.  It 
is  not  surprising  with  such  a  c^r^  of  veodore  that  the 
natural  o>-5tcr  scalps  of  the  French  eout  eaoic  is  time  to 
be  cxhftusti^d  f  It  \^  almtnt  KUpcrftiious  to  say  that  the 
Parisian  fisher- wi\-€S,  like  their  sisters  all  over  the  world. 
"  ciijoyed  '*  a  ratlicr  bad  character,  anJ  were  AtigmatUed  as 
adqiis  ttt  che;tting  thdr  cuutoinets.  They  could,  by  the 
exercise  of  a  little  firt^ssf,  deprive  the  ready-ealinff  buyer 
of  two  or  three  of  liic  best  oysters  out  of  every  doccn  he 
mlf^ht  purchase,  by  pretending  ihcy  were  bad  and  kindly 
eating  them  for  him.  They  used  also  to  introduce  ioto 
iheii  commercial  system  a  few  empty  shells,  the  o)  stent  of 
which  had  ;uiit  been  sold  toanother  ciistomcr,  and,  oounting 
them,  pretend  thctr  patron  h^d  eaten  the  full  talc  cf  hii 
bargata  It  would  be  unjust  to  omit  mention  in  this 
chronicle  of  Madame  Plcard,  a  Parisian  fttliwtTc,  famed  for 
her  wit  and  poetic  talents,  who  flourished  in  the  ndddle  of 
the  l^st  century,  and  who^  being  frcq;jcntly  in  tbcir  sockty, 
was  personally  known  to  Vokairc  and  other  great  authors 
Q^  the  day.  Her  poetry,  if  we  may  believe  the  critica  of 
the  pcriwL  was  not  dcvcid  of  genius;  It  waa  chicily  of  an 
amatory  and  sentimental  descriptJon.  If  er  poetical  works 
were  published  in  the  >'ear  1763.  Madame  ultin&tcly  left 
her  f^-staJl  to  become  the  wife  of  a  sITk  and  bcc  OKr- 
chant*  hi  which  position  she  was  much  respected 

There  is  to-day  a  lat^  fehint;  population  in  France,  aQ 
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of  vhom  as  a  tuIc  arc  good  at  their  business,  and  many  of 
them  fsh  so  near  gs  ihai  we  are  able  to  judge.  The  f  thcr- 
ioik  of  Franco  arc  much  Ukc  thdr  brethren  of  Scotland 
and  Norlhuiiibcttand,  HU]jcntt]tioii«  and  peculiar.  The 
French  hnvc  an  cxten^iive  fithing  fleet,  over  Uventi^-lwo 
thousand  vc:i:wls,  which  require  more  than  So,ooo  li:ihermen 
to  work  them.  Afl  in  Scotland,  the  Trench  fishers  are 
always  atdcd  mthdr  bu^mr^s  by  their  women  folic,  and  in 
all  fishing  communities  on  the  French  coasts,  the  round  of 
fisher  UTc  and  labour  i:^  much  the  same  as  we  know  it  at 
borne,  ihcR-  are  timts  of  CLiiisumirtt  anxiety  for  the  women, 
when  tlie  [nco  are  at  aea,  and  have  been  ddayed  in  bringing 
horoe  their  c^ttch  by  a  sudden  storm.  The  xhort  and  simple 
annaU  of  Auber  life  in  France,  and  ether  foreigu  hinds,  ure 
as  much  tinged  wiUi  melancholy,  as  the  lives  of  thi:  toilers  of 
the  flcd  on  the  oosists  of  Gicat  Britain  and  Ireland  Each 
IJttte  village  baa  experienced  Its  terrible  tragcxiies  arising 
out  of  the  fateful  work  of  thoBt  who  draw  their  daily  bread 
Xrom  out  the  waters. 

HolUnd,  the  cradle  of  fishery  cnlerprij-e,  can  of  cuui!ie 

ft  of  its  tishvrives  ;  the  lishing  villages  on  the  sea  board 

of  the  German  Ocean,  as  well  as  those  on  the  coast  of  the 

ZnydcrZcc,  are  well  worth  a  visic  from  the  curious-    The 

fisher  quarter  of  Schcvcning  is   cxccedinfjly  f^uaint  and 

peculiar,  and  the  fishwives  of  ffolUrd,  and   Belgium  aa 

^^vrell,  are  just  xi  peculiar  as  thuse  of  the  FrencH  or  ScottUh 

^■coasts^  havii^g  their  own  specialties  of  livinj^,  and  being 

^Hlargdy  imbued  witli  the  familiar    superstitions   of  their 

^■craft      We  cannot  say  If  a   Dutch   fishwife   can    find 

^B'tonfues  in  trees"  or  "boobi  in  the  runniof;  brocks,*'  but 

'        wc  do  know  that  she  can  read  the  clouds  and  interpret  the 

mbts  that  vtil  the  heavers  :  and  the  wailing  of  the  watcr- 

laintive  cry  uf  the  curlew  will  ruisc  a  vein  of 
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superstition  that  cannot  be  allayed  except  by  ecM^tioii 
fnwii  wnck.  The  DulcTi  fislifnnan  h;i5i  itvtr  ihc  recrtllrakwi 
of  a  crowd  of  dc&thdcAling  dixaAtcrc  upon  his  memory  as 
he  ladly  whUtlca  for  a  wind  or  murmurs  a  prayer  to  huah 
the  risinj^  brtwa^,  Th<?  fiihenvive;*  of  HtiUaiw!  are  cKCCtd* 
ingly  industrious :  they  carry  the  (ish  caught  by  their 
hudbands,  brothers  or  eons  to  market,  and  negotiate  the 
sale*  The  work  of  the  husband  la  tintslwd  as  sooo  %a 
he  cofnc5  on  ^horc,  the  work  of  the  women  then  eom- 
mcnccs.  The  wives  undergo  great  labour,  and  take  much 
pain*  to  render  it  rt'munerativc ;  but  the  fiiiherwijntea 
of  South  Holland  do  not  look  do  happy  or  prospcroua  «9 
thdr  KtKterN  located  uii  t^ic  shores  of  tlic  Zuydcr  Zc^  whc^ 
an  a  rule,  arc  in  a  far  more  flourbhiii^  condition.  At 
Monickcndam,  and  on  the  opposite  bland  of  Markcn,  the 
fisher  people  afford  ample  ficope  for  study  and  jxirtrailUTe: 
They  are  quaint  in  their  dress,  peculiar  In  their  mannen^  and 
exceedingly  simple  and  pious.  Tlic  men  di  Marken  are 
vrry  Irmpcnte,  arc  the  line%l  xailon  in  the  wnrld.  and  live  to 
a  good  age.  The  colony  of  fisher  fclk  established  there  i» 
^milar  to  some  of  those  in  Scotland :  tt  is  a  kind  of  family 
community,  V^e  that  of  Nrwhaven  near  Edinburgh.  TTiC 
people  intermarry  eadi  with  tlie  other,  and  thus  bcf*ct 
habits  as  stereotyped  in  m^ny  respects  as  thc^e  of  the 
Chinese,  or  the  nest-bultding  binis  of  the  air.  Thetr  wnnt« 
bciRg  few  and  jiimple,  and  the  temptations  to  ex^x.'nd  money 
rare,  the  people  of  llic  very  rein.^rkable  tslaud  of  ^fa^ken 
happily  find  thcmsdvcs  passing  rich. 

The  Dutch  fiihcra  are  always  at  work  wlicsi  wind  and 
tide  are  fnttbd)1r,  and  that  they  fUh  for  other  markets  than 
their  own  \%  well-known;  they  send  us  a  liberal  ihare  of 
their  catch  in  the  nhape  of  Turbot  Kel-i<  &c.  Even  «  far 
back  as  halfa  century  ago,  wc  paid  tliem  nearly  ;Ctoc^CDO  pet 
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sinnuin  for  the  ""  Atdcmufiic  (\%\\'*  and  the  lobsteraof  which 
the  sauce  was  made*  1  be  Dutch  cure  their  hifrrinjcs  on 
board  of  tlicir  fishing  luggers  which  industry  kccpn  tlic 
frihermcn  very  busy,  the  Dutch  cured  herring  are  very  fine, 
they  arc  pickled  with  the  crowa  gut  left  in  them,  ;tnd  are 
much  rcli»be<il.  The  "basses"  remain  4t  llic  f^^hin^  all 
the  season,  the  fish  being  collected  Irom  the  fleet  by  small 
steamers  or  "  Ve^cts  "  as  they  are  called,  which  bear  tliem 
rapidly  to  port,  And  the  herrings  which  6rst  come  to  hand 
of  the  year**  fishing,  arc  highly  esteemed  and  command  a 
liigfa  price,  a  barrel  specially  prepared  being  :}ent  for  the  use 
of  the  royal  fiimily^  Tn  f[>niier  times  a  substaiittal  reward 
was  always  bestowed  on  the  fishert  who  were  earliest  In  the 
market  with  their  herrings. 

Wc  have  not  «^pace  in  which  to  describe  even  in  the  briefest 
possible  manner  all  the  foreii^jn  fisJicrics,  but  by  way  of 
giving  wicty  to  tbcac  memoranda,  vc  may  here  indicate 
Ibc  labour  wlilch  h  ineidcnial  tu  one  pliasc  of  tlie  cod 
fishery  of  the  Lofoten  lalanda,  namely, "  the  glU  net  fishery," 
and  wc  hope  that  mode  oi  taVing  cod-fish  will  be  introduced 
by  our  own  fi,%hcrincii  who  are  3^0  often  put  ta  straits  fgr  thiit 
expen:(ive  property  of  their  work— AnA  GilUnet  fishing  for 
cod  b  a  Norwegian  industry  of  considerable  antiquity,  it  i* 
reputed,  at  any  lalc,  to  Itavc  been  introduced  a^  far  back  at 
14$^  and  is  now  pmcli^cd  extensively  along  the  coasts  of 
Korway,  hut  cipcctally  at  the  ialandawe  have  najncd,  where 
cod  at  cerlAin  .<iea3nn.>&  rc»orl*  it  Is  :4aid.  in  literal  millions,  the 
Inward  '•rush"  of  iht-  fi*h  bdng  hailed  by  those  irtere?(ted 
with  great  delight ;  it  b  almost  needless  to  say  that  the  time 
of  capture  h  the  ^pawnin^E  seawjii  of  the  fi^h.  GUI-net  fill- 
ing U  carried  on  from  open  boats,  each  with  a  crew  of  six  or 
^Ight  men,  andeanyLni:  from  ^ixty  to  ahundred  nets,  which. 
;  arc  not  all  used  at  once,  Uie  greater  part  of  them 
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bctn^  held  in  reserve  to  fill  up  the  plaice  of  thoac  whldi  ai 
lo!il  Innii  accident,  or  whidi  xrr,  l>ring  lined  sthcx  wic 
About  twenty-five  of  the  nets,  however,  arc  fastened  K^tber, 
to  be  act  by  each  boat  Tlic»c  arc  joined  by  being 
rivtlcd  at  tup  and  bott^»m.  and  arc  kept  taut  id  the  water 
by  means  of  iron  sinkcnr,  and  floats  made  of  hollow  z^aas^ 
aod  arc  so  arranged  ^15  to  be  cither  close  to  the  bottom,  or 
a  few  feet  ffom  it,  Thr  m^n  at  a  ftignsl  all  rtaft  in  the 
afternoon  to  set  their  nct«  in  the  way  dcKribcd,  plactng 
them  acT053  the  current,  the  fbhcrnicn  usually  returning  to 
the  ihon^  after  tliat  work  h^**  b^n  satiHfiictonly  accompli ahod. 
Then  after  a  fow  bour^'  retit,  and  in  the  darkness  of  a  n^ht 
Uiat  tnAy  be  both  stormy  and  bitterly  cold,  tlic  men  start 
;ig;tin  for  the  fishing  ground,  to  gatlier  in  the  fi?*!:  that  may 
have  been  cauj^bL  This  is  both  exciting  and  hard  wc^, 
but  it  \s  work  which  must  be  accompliahcd.  no  matter  how 
the  winds  may  roar,  or  the  wave*  may  kajx  Tlie  heavily 
weighted  netfi  arc  ill  to  haul  on  board,  especially  when  well 
laden  with  fiah,  vhlch  happiiy  tlicy  sometimes  are.  The 
c&tch,  however,  U  exceedingly  va^t^blc,  r^nj^ir^  fnjfii  a  tew 
dozens  [ft  a  day  to  a  few  hundreds  for  each  boat — live 
hundred  fi.-^h  is  thought  a  ^ood  take,  and  the  fish  captured  in 
thin  marn^rr  ;irr  the  very  prmn-sl  of  thr  prime,  2uo  of  whUrh 
will  be  equal  to  350  of  cod  taken  by  the  hook«,  wlubt  the 
livers  of  the  etU -captured  fi^fa  yield  more  liberally  of  otl  than 
tho«c  which  are  taken  by  me^D*  of  the  tr^twl. 

These  fishermen  cam  more  money  at  the  Lofoten  cod- 
fuhcry  than  their  brethren  who  handle  t!ie  lines*  or  manipu- 
late the  trawl,  and  In  consequence  there  Is  a  growing  desire 
to  prosecute  that  branch  of  cod  fishing.  It  is  slated  that 
In  1879  there  were  1532  boats  engaged  in  tliat  style  of 
fishing,  with  crews  numbering  la  all  14,333  men  ;  in  the  pre* 
ceding  year  the  total  catch  of  cod  at  tho  Lofoten  fishery 
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ntimbefed  24,^60,000  fi^h,  and  of  thaC  quantity  up\«-ard£  of 
I4/X>0i000  lA'crc  taken  la  the  XicX^,  The  Norwegians  arc 
mif^ty  lishcrs>  Industrious  and  careful,  posi^cssing  all  the 
virtues  of  thoir  fcUou's  in  other  counlHci ;  the  fuher  folk  of 
IfoTvray  number  eleven  per  cent,  of  tlie  popuLiUon,  dbout 
devx)0  persons  being  employed  in  getting  in  the  harvest  of 
the  fica. 

Mucli  eunous  loformattion  about  the  social  condition  of 
the  Chinese  fishermen,  and  the  economy  of  the  ^Rheiies  fio 
far  as  the  use  of  gear  »  concerned  is  contained  in  "the 
YelWv  Hoolc,"  or  citdloguc  of  the  Chinc?ic  collcclicin  in 
the  FUlvery  Exhibition.  We  shall  not,  however,  spoil  the 
interest  of  ^hatUtoLd  by  any  attempt  at  abridgment ^t 
would  rcKinire  indeed  a  book  as  large  a^  this  to  contain  all 
that  might  he  *aid  descriptive  of  tht  Chinese  and  Oriental 
firtierice,  such  as  the  pcarJ-dtving  industry  of  Ceylciij  and  the 
sponge  4Ui(l  coral  fisheries  of  tropical  seaa. 
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SUMMARY.    CONCLUSION, 


From  the  details  which  have  been  given  in  the  prt^edin^ 
paj^s,  tbe  reaxlcr  will  have  learncct  that  no  f  vbcrman  is 
abJc  to  rule  Uh  ways  of  life,  or  govern  Iih  dail/  work  sftcr 
thr  f^iK^hiofts  of  our  land  industHe^  Those  vho  wcik  In 
Tactoncj,  members  of  the  buUdtng  trades*  and  persons  who 
follow  ifmilar  occupations,  uui  rc;njl*itc  titcir  houra  cf 
laboar,  «o  ;is  to  b^^gin  xnd  leave  off  work  at  fixed  periods^ 
tuul  to  cat  their  food  at  fixed  hour^  Not  flo  the  poor 
fisherman,  who  15  a  slave  to  the  wiiids  and  the  waves:  he 
mtist  wait  tiJl  the  passing  slonn  has  exhavt^od  iis  (uty,  and 
the  waters  have  become  comparatively  calm,  before  he 
dare  venture  tn  his  tjoat  fn^m  itx  harbour,  In  order  to 
enrich  the  nattoiT;iI  a>inirbs;inat  with  the  "  bonnty  of  the 
watery"  and  cam  the  daily  t>rcad  required  by  hu  wife  and 
little  ones.  And  even  when  he  reaches  the  seat  of  hss 
labour  he  may  hi  vain  ca^  his  lines  Into  ihe  water.  He 
cannot  compel  tiic  6sb  to  skoIIcw  liis  lure,  they  may  not  ia* 
deed  be  in  ihnt  patl  of  tlic  watcis  into  which  for  the  time  he 
ha*  dipped  his  nets,  *o  ihe  diiappointcd  fifihcrt  frequently 
return  from  a  toilsome  journey  no  richer  than  when 
Uiey  Hpre^d  llicii  sail  lu  the  favouiiit^  wind^  two  or  thice 
days  previously.  It  Is  curious  that  men  who  have  been  all 
their  lives  at  the  biiainc^  wHI  time  and  a^ain  fall  to  hit 
upon  the  fi^     There   are  no  certain  rules,  however,  by 
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which  ihcy  can  be  foimd.  and  he  would  be  a  shrewd  fiilier- 
Riftn  ^rho  alwa>M  obtained  oiunGulcud  dmughts.  Aa  we 
have  shoui'n,  herring  fishing  is  very  much  of  a  loltcry ;  of 
two  boats  which  may  side  by  side  be  plying  their  trade, 
one  may  iind  a  hundrcil  barrcb  of  fi^h  hi  its  train  of  netting, 
while  Ihc  ntht^r  may  not  eapliitr  a  hundrrtl  hcmng*!  So 
in  line  fishing  and  in  trawling,  the  fortunes  of  the  catch  arc 
upon  occasions  fiinguLarly  varied,  hu^c  piles  of  the  fntit  of 
the  sea  may  fall  imo  tJie  nets  of  Tom,  whilst  DicW  may  :d»o 
obtain  a  Khareof  the  ftnny  spoil,  but  poor  IlinymvAin  woos 
foitiuic  on  llic  deep — never  a  fish — round  or  flat  comes 
near  his  machinery  of  capture,  no  gij^atitic  membcj  of  the 
Gadidoe  family^  no  aldertnanic  turbot  revvanla  his  zealoiir. 
IdbotirK. 

••Why."  k  U  being  asked  in  various  quarters,  *  should 
we  accord  our  aympathica  to  Ibhcrmen  in  a  t:n^atcr  decree 
than  to  other  men,  wh(»  gain  their  bread  by  the  nveat  of 
their  brow  ?  *  That  ts  a  question  which  it  is  not,  wc  think, 
difikuh  to  answer.  Fisbicg  U  an  indu3tt>'  by  itself,  and  tliosc 
who  woo  fortune  on  the  w.uen  but  ^reldom  find  tt;  fishing 
being  a  perilous  occupati^m,  which  yields  but  an  unsteady 
reward.  It  h^s  been  ^aid  by  cconomi:^  of  the  Gradgrind 
school,  that  ''no  man  ia  compelled  Co  fsh/'  which  Is  a 
tniisoi,  bat  if  the  advice  implied  in  the  sneer  were  to  be 
takca  it  would  bode  no  good  to  the  counlr>-.  Happily,  it 
is  advice  that  never  will  be  taVen,  there  have  been  finhera 
on  the  sea  «incc  the  miraculous  draughts  were  taken  from 
the  wutcm  ufGitlilee,  and  there  will  be  lishcTs  probably  for 
cetituries  to  come,  fifhmg,  we  hope,  under  improved  eondi* 
tjona.  At  the  present  time  the  fishing  population  is  still 
Iftrgely  Ica^^ned  by  men  who  are  dMcendanteoflicreditary 
fiftherTOcn,  and  who^  as  well  a«  their  f:ithere  before  tliem,  have 
known  no  other  occupation— it  1%  an  occupation  with  which 
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their  livra  have  been  mingled.  And  which  they  could  not 
change  if  ibcy  wt-nr  willitig,  A  frcf|ncnt  c^a^gc  made 
ftgainst  fishermen  U  Uut  they  arc  lazy  and  cxtraVBCEant* 
Hving  when  they  liavc  the  chance  a  riocoua  life.  Thechai^ec 
U  a  sirained  une.  A*  hit*  bcci*  iiidicited^  they  c-innot 
regulate  their  hours  of  work  by  the  sounding  of  a  factory 
bell,  they  car  only  go  to  sca  when  the  condition  of  the 
water  1^  favourable,  and  when  men  have  had  a  contlnaouv 
apetl  of  work,  lasting:  from  sixteen  Co  sixty  or  seventy  hour^ 
they  require  cc [responding  rest.  No  ftnlienn^n  has  the 
privilege  of  an  eight  hours'  day,  hkc  the  weSUticned 
mechanic;  or  factory  worker ;  nor  has  any  fisherman  a  share 
of  ihuie  amenities  which  fall  tu  llic  woikiug-clasd  popula- 
tion of  townft  ;  no  institutes  or  cheerful  clubs  ;  no  well-fdled 
libraries.  The  dwelling  places  of  many  of  the  tiaher  people 
an;  ofcen  remote  from  t}ie  haunts  of  civilhation.  in  hamlets 
that  are  utterly  destitute  of  any  means  of  spreading  know* 
ledge,  and  when  the  fuhermcn  congregate  at  the  larger 
fishing-ports  ih?:ir  work  is  a  work  of  tincr]jcncy,  which  \\%% 
to  be  prosecuted  witbgreat  rapadity,  and  admiti  of  notiokc 
of  Kcreation. 

The  heroism  of  such  a  life  as  is  led  by  our  fisltermen 
from  day  to  ci;iy  all  the  year  round  has  never,  we  thmk, 
been  30  much  appreciated  as  it  should  be.  The  dangcra 
of  the  deep  arc  proverbial,  and  of  these,  the  toilers  of  the 
sea,  who  bring  to  land  such  \  magnificent  contribution  to 
the  national  coniniiasarlat  iiave  a  full  slure,  the  liangcr 
being  rot  a  Itttte  ;LggTUvated  by  the  want  <^i  good  harbouriL 
The  value  of  the  food  which  is  annually  brought  to  us  front 
the  waters  has  been  estimated  at  vaiioud  large  sunifr' 
ranging  from  Ave  to  fourteen  millions  sterling,  and  taking 
even  the  anialler  liirure>  it  betokens  an  amount  of  cntcrprae 
and  wurk  which  is  not  a  little  rcmarkahle^^it  is  so  much 
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wealth  to  the  n&tion  got  at  lint  hand — for  which  wc  are  in* 
dcbtcd  to  the  ftshcrmcn.  At  the  vct>-  Icafst  there  arc  on 
lh«  coasts  of  the  United  Kingdoms  hair  a  inillion  persona 
ctepeDdent  on  ihc  l^slicriei  for  the  necessaries  of  life  which 
they  obUtin,  and  it  ia  their  Kurd  fate  that  only  by  uRi:ca^n^ 
workcjinlhfffi^licrsVetfp  up  I  heir  homes,  ;imlfc;eiI;uidcliHhe 
their  children,  \vho^  alorg  with  their  mothers,  are  colled  upon 
to  shan:  the  daily  ronnd  of  bbour,  to  take  part  in  the  toll- 
aome  t^'o^k  of  net  shooting  and  hauling^  or  of  baiting  the 
hooloi,  and  who  In  the  end,  by  means  of  this  cotitblncd  in- 
d»ti7,  often  do  not  earn  the  wag^ca  of  a  single  \vcll  employed 
mechanic,  who  piintue:!  hh  vocation  uii  tlie  dry  bnd,  In  » 
comfortable  workshop,  with  abundance  of  light  and  heat 
At  hi«  owD  command. 

It  is  not  evtTy  labouring  man  who  could  be  a  fisher- 
man  even  if  he  were  to  try,  fishinj;  ia  a  biiHinc!:^  which 
requires  experience,  and  can  only  be  acquired  by  training, 
so  that  our  bctt  men  in  thin  (1r|urtnicnt  of  indufitry  arc 
tlKMe  \i'bc  are  hereditary  lishcfmen,  These  only  hav«  in 
the  largest  measure  the  propcrUca  of  endurance  and  skill 
wluch  must  ever  be  inddi^ntal  to  their  peculhir  occupatioa 
The  firhcfman  must  not  only  have  physical  Gtrcngih,  he 
must  have  moral  courage  a^  well,  for  &.i  every  hour  of  tlie 
day  he  knows  he  is  fighting  for  his  life.  Whilst  hi*  hand 
muftt  be  occupied  on  sail  or  line,  his  mind,  too,  must  be 
actively  at  work  Ealhcring  lho>c  »cr.ipA  of  knowledge  which 
are  constantly  required  for  the  prosecution  of  his  business, 
and  by  means  of  whidi  he  \&  endowed  with  that  cunning 
surd  \kill  whidi  lie  fnidx  nu  ncct's>4;iry. 

It  tf  not  alone  the  contribution  made  by  our  fishermen 
to  the  national  commbsoiiat,  that  falls  to  be  considered  In 
connection  with  cur  fishing  fleet.  Olhcr  benefit*  accrue  to 
tbc  nation  which  cannot  be  iitnored  in  a  work  like  this. 


^T9 


THE  UNAPPRECIATED  FISHER  FOUC. 


sketchy  ard  urkfillcd  Lp,  as  it  may  appear  ;  the  building  of 
new  bo^is,  and  ihc  repair  of  thcisc  now  in  nsc,  \hc  weaving 
of  nets  and  the  man u fact uro  of  sails  aiTorJ  remunerative 
labour  to  hundreda  of  pcntont.  The  biuigiiigoT  ult  and 
b^Trcl-wood  t»  the  curing  ftationis,  :ind  the  exporting  of  the 
£^  to  forci^  places,  also  affords  cmpJoymcfit  to  iho6c  c»- 
gHgecI  ia  thdC  liiic  of  biLsinc^a*  Nof  b  tlic  inuncy  earned  by 
CUT  6;£hcrnian  hid  :iwxy  In  a  Dapkia ;  k  U  at  onoe  put  in 
circuUtion*  and  all  manner  of  trad<;:ipcopIe  feet  the  benefit 
thcicof,  the  owners  of  their  coitiiEcs  ajid  liojscs — many  ot 
the^c,  and  wc  regret  to  have  to  state  the  f^CK,  beinfi;  in  a 
moA  uaaanjtary  condition — derive  tlicir  rent  whilst  the 
baker,  the  butcher,  and  the  clothier,  find  ihc-ir  tilh  sn'dlcd 
by  the  money  of  the  fisher-f«>lk».  There  arc  few,  indeed, 
who  do  not  dircaly,  or  indirectly,  derive  some  benefit  fnxa 
thc'Har\cst  of  the  Sea." 

In  penning;  thcfic  remarks  w«  have  no  idea  of  ^og 
against  the  msuA  dictatci  of  potitical  econoosy.  We  know 
that  men  arc  mU  "  forced  to  fi^ih  "  ag^iin^t  their  wrtll*.  Bui, 
as  \iikA  been  shown,  many  of  ilicsc  men  know  no  better^ 
liaving  been  boni  to  the  business— never  in  fact  having  had 
an  opportunity  of  trying  thctr  fortunes  at  arother  trade. 
It  has  been  asserted  by  public  writers  and  economists  that. 
CiKh  lieint:  *to  dear,  jishcrmcn  ii]u-st  e;3ni  a  ^reat  deal  of 
money ;  but  that  reavcning  doefi  not  avail  with  tho^e  wbo 
ate  behind  the  scenes.  It  is  too  often  but  a  very  scanQr 
share  of  the  price  which  the  puMic  p;iy  for  the  produce  of 
the  aca  that  actually  falU  to  the  s-harc  of  the  fishcrracn, 
who  incur  all  the  dangers  incidental  to  its  capture.  Still 
the  public  are  the  gainers;  they  derive  a  large  amoont  of 
wholesome  food  from  the  unfaUiomed  ca\<es  of  ocean,  the 
«a1e  of  which  helpn  in  sonic  degree  to  keep  down  the  price 
of  butchers'  meat     And  to  some  cxcctK  the  fishing  inttreit 
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U  of  use  to  the  State,  u  it  provider  a  hardy  popuUtlon  of 
s^llon  from  which  tho  mercantile  navy  Is  ocdasionatly 
recruited,  iiod  from  whicti  our  ships  of  war,  were  they  not 
nowAdays  c!iieI1y  manned  by  nicclianics,  hx  the  persons  of 
their  englneem  and  stoker*,  might  oUmn  a  supi^ly  of  snilort 
It  may  be  uid  of  our  fb;hir^  crait  gE^ncraily  that  they 
aHWd  a  fine  training  in  habits  of  industry  and  disdptinc 
to  thousands  of  pcT^na  who  In  after  years  sricon  the 
p<^idation  h-jUi  that  independence  of  character  and  that 
Jove  of  pcrt^iul  lilKrty  which  is  so  desirable  fur  a  free 
people;  ^ad  it  H  a  pitiful  circumstance  that  in  so  many 
Iiutanocs  a  lifetime  of  arduous  labour  should  only  end  in 
abject  poverty  ;  i1  ia  sad  to  find,  ;u  not  infrequently  happens, 
that  many  a  man,  whose  ever>"day  heroisms  would  in  some 
other  calllo^  have  made  htm  famous,  has  landed  in  the  dfiyi 
of  hi«  old  age  13  the  workhouse 

Wg  ennnot  prophesy  with  any  certainty  as  to  the  future 
<]f  our  fishciics,  but  it  may  be  predicted  th^t  stcam^fishing 
crafl  of  alt  kinds  wlli  come  more  into  use  than  hnj  hicherto 
been  the  cdiac;  and  if  that  should  happen,  it  will  in  aome 
degree  better  the  position  of  the  fishermen.  With  steam 
power  they  will  be  able  toaccompliKh  their  work  with  a 
greater  de;^ee  of  speed,  and  will  also  t>e  better  able  to 
battle  ag^aiiut  the  cicmcnbi  with  which  they  have  to  con- 
tend. Occa«onai  dreail  c-itiutrophes  occur  every  now  snd 
tbcf]  to  our  Babinf^  6ccts  ;  they  arcofldn.  in  their  suddeimcss 
and  tcrnble  fatdUlici,  to  tlie  explosions  which  t^l^e  jiJacc 
in  oitr  conl  minefi  ;  and  ;tt  such  periods  the  aid  of  the  chaH* 
table  ta  demanded  for  widown  ;vnd  orphans*  It  ie  not  our 
purpose  to  say  one  word  that  would  Acczc  the  founttins  of 
benevolence,  but  is  It  not  time  that  the  fisfier  folk  should  ac- 
cumulate a  fund,  to  be  in  readiness  for  such  times  of  need  ? 
In  frornc  fishing  communities  there  are,  wc  know,  "  friendly 
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Aocictica"  that  ofTcr  ai<i  to  the  dutrcMcd,  thnt  give  a  sum  for 
functal  expenses  &nd  an  AUow^incc  in  pcnods  cf  sickocss;  a 
sma^l  pajTneiit  implies  the  dgbttosudi  helpan  h^s  been  ar- 
ranged for,  Itut.gntefuL  as  such  aid  may  be  in  a  time  of  need 
it  is  not  enough  ;  and  for  such  a  body  of  men  u  the  British 
fishermen  to  be  appealing  on  every  occa^OD  of  calamity  for 
eleemosynary  aid  is  anytliing  but  seemly.  If  they  could 
but  learn  to  appreciate  the  power  of  the  pcrce,  ihcy  would 
find  th;tt,  with  a  tmwjW  weekly  eontnbntion  from  the 
hundred  thousand  persons  who  are  regular  fishcn  such  a 
5um  would  in  the  course  of  three  or  four  years  be  accumn* 
latcd  as  would  set  up  anew  thdr  wrecked  boatG^  provide 
for  the  widow,  and  educate  the  fathcrleasw  We  woold 
say  to  the  6^hcr  fglk.  Do  this  youiKrlvcs ;  have  your  own 
accumulated  fund^  managed  by  your  own  people.  Ooo 
penny  per  week  from  each  one  of  a  hundred  thousand 
p<!raons  would  produce;  roughly  s^icakiiig.  a  sum  of  over 
twemy-one  thousand  pounds  per  annum  which  n^ould  be 
more  than  ample  for  all  that  will  ever  be  required  of  it 

It  U  not  the  businc^  of  the  writer  to  do  more  than 
indicate  that  such  a  scheme  ts  quite  practicable;  the 
dctnils  may  be  worked  out  at  leisure,  but  the  sooner  Uie 
better.  It  might  irven  be  tak<:n  in  hand  fn  conjunetion, 
perhaps,  with  the  issuing  of  a  licence  to  all  iiaherincfi,  l^y  some 
of  our  government  departments.  Wc  have  a  ^vemmoit 
which  seiid«  our  telegrams,  Torwards  our  letters,  carries  ovf 
parcels,  takes  care  of  our  savinj;^  and  sells  us  annuities ; 
why  should  it  not  arrange  to  auurc  the  lives  of  our  6»bet< 
men  and  to  replace  their  boats  when  they  are  destroyed 
by  the  storm?  A  small  sum  chared  annually  for  a 
"licence  to  itsh'*  would  provide  all  the  funds  which  are 
necessary.  Fiveshlllings  a  year  from  forty  thouiond  lisbcT- 
mca  would  amount  to  ten  thoufiand  pounds  per  annum — 
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all  tlial  nit^lit  t>c  iit:ctfHKury.  With  Audi  ;l  sum  M\d  il*  accu- 
muUtiofU  to  flit  bftck  upon,  ftithennen  woutd  be  Inriepcrt- 
tlcnt  of  the  bestowal  of  public  charity,  Wc  know  that 
auocUtioiu  of  diilTcrcnt  kmJ»  liavc  of  Idtc  ycarft  been  01* 
gvuzcd  for  the  insurance  of  6:ihiiTg  gc^ir,  chieily  Uic  boats, 
an<]  tmnclc  owners  have  joined  thctr  forces  in  this  direction, 
Wc  should  be  gl^  to  see  the  tinhermcn  acting  tn  combina- 
tion to  obtain  both  a  provihian  fur  acddcnts  uf  sXl  kinds, 
but  for  the  time  of  old  age  as  w<lL 

Wc  oltcred  recently  in  the  pages  of  a  popular  peri- 
odical, tbc  Ibllowiri^  suggestion  for  the  bent^fit  of  the 
Scottish  fishermen,  "There  i%  another  way  of  solving 
the  qncstion  of  ho^v  the  JUhcr-foik  might  provide  for  d 
r3Jay*dAy.  Taking  the  herring-fiiihery  as  the  typical  fishery 
of  Scolbnd,  nn  industry  at  which,  during  some  portion  of 
the  year,  every  unit  of  the  I'l^bcry  population  asafsts.  we 
may  ttare  that  the  value  to  the  iUherinen  of  the  hcrringa 
which  they  capture  can  sc;ifccly  be  less  than  two  millions 
of  pounds  sterling  per  annum.  A  initUon  burrclii  At  le-.tst 
are  cured,  and  larjic  quantities  of  htrrln[;  are  cau;;ht  in  ad- 
dition, and  5o!d  fre^.  Accepting;  the  value  of  the  fish  to 
Uieif  captors  as  being  two  millions  sterling — a  barrel,  it  may 
be  stated*  contains  about  seven  hundred  and  fifty  fish,  and 
the^c»  at  the  price  of  a  halfpenny  each,  come  to  a  sum  of 
tldrty-cnc  ^hillin^  ^nd  tlirL'r]K:nce  ;  su  that  the  figure  we 
liave  given  is  by  no  means  aji  exaggeration— i&  it  too  much 
tc  ask  of  the  fishcrnacn  that  they  should  devote  a  sixpence 
of  the  price  ciLiained  fiff  each  barrel  to  insurance  of  boau 
ai>d  lives?  How  much  do  a  niiilion  sixpences  come  to  ? 
A  million  sixpences  amount  to  the  very  handsome  tutal  of 
tivcnt)--iive  thousand  p^nds ;  a  far  larger  sum  than  would, 
one  year  with  another,  be  required  ;  so  Uiac  to  all  appear- 
ance, an  a»c^^nIcnt  of  thrccpciicc, or  at  the  most  fourpcnce^ 
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per  barrel  on  the  cured  fish  dlonc  would  yield  all  Uutis 
necessary  to  icpUcc  boiil<i  an<!  Iisliing-gcar  ifi  tuii<:&  of 
advcnity.  The  Scottish  Kuhery  board—the  uiefulneu  of 
which  b  sometimes  cftllcd  in  question  both  in  parliament 
and  cl«?wherc — might  be  intnjstcd  with  the  i^ollcction  of 
the  money.  The  Bo.^rd  h^  already  in  active  work  2d 
organisation  for  collecting  the  fcca  on  every  barrel  o( 
herrings  that  is  branded  ;  it  would  not  h^  diiTieull,  thenr- 
fore,  for  the  ol^cera  of  the  Uo-trd  to  collect  whatever  ftum 
may  be  agreed  upon  from  the  fishermen,"* 

In  making  such  siiggestions  *e  will  probably  be  met  by 
the  answer,  that  fishery  boardt,  with  whom  would  rost 
the  business  of  collection,  h&vc  not  the  power  to  inter* 
Tere  in  these  matters;  but  the  power^  we  fuiey,  will  oot 
be  ill  to  procure.  In  Ireland,  ^  has  t>een  shown,  the 
fishery  inspectors  cany  on  simildr  work,  they  julmiaiiter 
a  tishennen's  loan  fund,  wliieh  has  been  productive  of 
(jood  by  enabling  persons  to  obtain  boatn  and  tishin^  gear 
who  could  not  otherwise  have  obtained  it  There  anc 
other  means  by  which  fishermen  may  provide  a  fund  for 
the  proverbial  rainy  day  ;  other  devices  might  ca^Py  be 
fallen  upon*  but  we  direitay  it  will  be  found  in  tlufi  aa  in 
other  matters,  that  the  simplo^  means  are  be£t. 

Some  unkind  remarks  have  recently  been  made  nr^ardinff 
the  want  of  intelligence  shown  by  fLahcinicn  in  fcillivwiiig 
tbelr  calling.  They  are  accused  of  knowing  nothings  or  tx 
least  very  little,  about  the  nntural  hbtory  and  habit*  or  the 
aniniAla  they  capture ;  tlic  accu-soti^jii  is  niu&t  gratuitous 
seeing  that  it  Ie  by  meaniA  of  their  knowledge-^be  it  much 
or  little — that  we  obtain  aH  the  fish  which  are  l>rought  to 
market.  The  writer  in  his  limeh^s  passed  many  days  with 
the  fisher  folk,  and  ha«  found  them  with  regard  to  Uidr 
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ncoipitionjii(Lt  about  as  Intelligent  »oihcrs  of  the  working 
c1^?  with  whom  he  h;^  been  broui'ht  into  contact,  and  with 
Ur  more  natural  6lucwdnc)^An<l  no  mco  arc  mere  ready 
li  a  time  of  peril  to  do  all  they  know  to  -lave  a  life. 
Now  tliat  the  mean£  of  education  have  reached  e%-en  the 
rcmotctt  Ashing  village*,  wc  shnll  soon  find  the  rising 
^neratinn*;  of  fiiihrnnrn  upsidM  with  ihdr  morr  teanK^d 
brcthrcD  of  those  inland  towns  which  have  provided  literaty 
institutes  and  free  libraries  for  behoof  of  the  artisans 
and  labouicTs  who  inhabit  them,  and  many  of  whom  a 
few  years  a^jo  were  as  ignorant  as  our  fishennen  arc 
accused  of  bcln^  to-day. 

With  hnpfovrd  harbour  aecom moduli !nn  and  more?  xtc^^mi 
powet  to  aid  them  in  their  buaine^,  and  both  of  the^e 
"  wants  "  wc  are  pleased  to  know  arc  in  course  of  being 
^padu^dly  supplied,  the  fisher  folk  of  all  grades  vwill  find 
th«b-  condition  ameliorated  and  their  future  looking;  bH|:hter. 
Wc  bcartily  wijih  them  more  of  the  sunshine  of  life  and  lejs 
of  its  Mnrms:  thry  h;ivc  hern  at  all  time*  a  gallant,  al- 
though a  peculiar  people,  and  now  that  attention  has  been 
roused  to  their  condition*  wc  inLit  their  earnings  will  be 
increased  and  their  sanitary  surroundings  improved,  and 
that  the  dangers  attending  their  calling  wilt  be  fewer  in  the 
future  than  they  have  been  in  the  past;  in  that  hope  wc 
i;lo6C  this  imperfect  record  of  "  the  lound  cf  finhei  life  and 
labour." 
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CHAPTER  I. 

liDpoftincc  of  ibc  SaTm&n  Fibh«r)c& — Former  abundance  of  Salmon 
^-SAknon  tu  llic  Th«iiic» — l^icscnt  V&ltic  of  Uic  Dritisli  S^ilnioii 
rohcfWfi^A  SaJmoQ  Rivw  under  Natural  Conditions— Abundance 
<if  Salmon  in  AmcriciLn  Rivers, 


Thb  great  intCTt^nt  which  has  more  or  less  Tor  the  last 
six  centuries,  or  even  lon$rer,  centred  round  thi:  Salmon 
Hshcry  question  b  due  to  two  causes  ; — first  to  the  esteem 
in  which  the  i\c*.h  of  the  jt^trnDnh^iK^lwity^hei-n  held;  and, 
second,  to  the  rccc:tiiity  for  protecting  the  fisheries  against 
the  contiftuaily  ircrcasing  arrfty  of  interests  inimical  to  them 
with  which  ihcy  have  become  ^urrournkd*  and  which  havu 
from  time  to  time  thrcatcrcd  their  cxlstcnec, 

Dbtributed,  roughly  -spcakingt  over  the  fi:reatcr  part  of 
the  Northern  Hcnmplierc  lyiTij;  noiih  of  jj^,  Ihe  silmmi  of 
<SiE£rent  countries,  and  even  of  diflVrcnt  rivers,  present 
t&arked  peculiarities  according:  to  the  temperature  of  the 
water,  the  niiturc  of  tlicir  food,  and  other  I^kaI  drciim- 
StaincGS,  The  salmon  of  the  British  T«Und«  have  always 
had  the  reputation  of  cxcclhng  in  quality  those  of  any 
other  countfy ,  and  until  neglect  and  abuse  had  brou;^ht 
them  to  the  verge  of  extinction,  and  bcfotic  tlie  pro- 
IZresd  of  settlement  in  the  New  Wcrld  had  opened  up 
ic  vast  wcultli  of  6»h  of  the  North  American  continent, 
icy  probably  held  the  ftni  jjUicc  In  point  of  number*  aj 
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well.  Thcfic  iflUnda,  indeed*  watered  by  numbcdess 
moderately  rapid  stream*,  with  gravelly  bed«  and  capa- 
doU3  estuaries,  and  stirroi^inded  by  seas  teeming  with  Just 
such  livini"  creatures  as  form  ihc  favourite  food  of  llic 
salmon,  would,  if  only  the  natural  char;icteri>^cs  of  ihc 
rivers  coul<l  be  restored,  still  rank,  area  for  afca,  second 
to  no  salmon -producing  country  in  the  world. 

Wh^t  the  salmon  fisheri«  of  this  country  were  In  times 

past  may  be  partly  (gathered  from  old  records^  and  iTi;ty  be 

partly  jmagirted  after   a    comparinon    of    iheir  comlition, 

witbm  living  memory,  with  thdr  oiHuHtion  now,     T-iWc  the 

Thames  for  example.     Th<;  old  legend  which  eonnccti  the 

dedication  of  We^tmiiisler  Abbey  with  the  salmon  fitiberies 

of  the  Thames  is  worth  recalling  here.     According  to  the 

version  given  by  the  late  Dean  Stanlc>'  in  his  "  Historical 

Memorials  of  Westminister  Abbey,"  "  It  was  on  a  ocrteBi 

SuEid<ay  n]t>Iil  in  llic  rei^^n  uf  Kini;  Seljcrt.  the  eve  of  the 

day  fixed   by  MeIIitu«,  first  Biahop  of  London,  for  tbc 

con^ccr^ttion  of  the  original  monastery  in  the  Isle  of  Tborw, 

tbat  a  ii§hcrman  of  the  name  of  Edric  was  casting  his  nets 

fnam  the  shore  of  the  Island  into  the  Thames     On  the 

other  side  of  the  river,  where  Lambetli  now  stajids,  a  bright 

lig;ht  atlntcted  hU  nuttce.      He  cmK>cci1,  ami  funnel  Ihereaj 

venerable  personage,  \xi  foreign  attire,  calling  for  some  one 

to  ferry  him  ov<er  the  dark  stream.     Bdric  consented     The 

str?tnger  landed   and  jiroceeded  at   once  to   the  ehtiicK 

standing  ready  for  its  impending  consecratJOTL      The  ^ 

suddenly  became  bright  with  a  celestial  splendour.     The 

building  stood  cut  clear,  witbuut  '<Lirkn(?^<  or  shadow/    A 

host   of  angeU    descending  and  reaseendtng  with  swoet 

odours  And  ilammg  candles  anjii^ited,  and  the  chnrth  Wtts 

dedicated    wttli    tbc   usual    solctnnitics.      The   fisherman 

remained  hi  his  boat  so  awe-^tnick  by  the  sight  that  when 
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the  mysterious  vLsIUnt  rcttimcd  411O  a^ikcJ  for  food  lie  wa± 
obliged  lo  reply  ibat  he  had  caught  not  a  single  fsh. 
Thea  Ihc  strariRCf  revealed  his  name,  '  I  am  Peter,  keeper 
of  the  keys  of  Heaven.  When  McUitU'*  arrivci  to*n:orraw 
tell  him  what  you  have  sc«n  and  show  him  the  token  thAt 
I,  St.  Pfiter,  have  coa^ecr^ted  my  owri  church  of  St-  Peter, 
Westminster,  and  h;tvc  anticipated  the  Bishop  of  London. 
Fo*  yourself  go  out  into  the  river ;  ycu  will  catch  a  plentiful 
supply  of  ti£h,  whereof  the  larger  part  shall  be  salmon. 
This  I  have  granted  on  two  conditions,  6rst  that  you  never 
again  fich  on  Sundays;  secondly  thut  you  pay  a  tithe  of 
them  to  the  Abbey  of  Westminster/"  Whether  or  not  difl- 
obedience  to  the  injunctions  of  the  saint  ha?  h^id  <iny  ^harc 
ifi  the  combination  of  causes  which  have  led  to  the  general 
result,  it  is  certain  that  the  "  plentiful  supply  of  6sh,  whereof 
the  Wger  part  shall  be  salmon,"  h  no  longer  to  be  obtained 
nt  thcThanic*.  This  gntnd  river  does  not  at  the  present 
moment  contain  a  sit^le  salmon ;  yet  so  recently  as 
ihc  beginning  of  the  present  century— when  a  single  nct- 
niaker  in  Fcnchurch  Street  is  kiM  Xo  have  been  [)yid  ^Soo 
a  year  for  salmon  nets  to  be  used  in  the  Th,ames^it  waa 
nothing  unusiial  for  t>icnty  salmon  to  be  taken  at  a  single 
haul  In  Chcbea  Reach.  Again,  a  fisherman  stated  In  evi- 
dence  before  the  Royal  Commission  on  Salmon  Fialterics 
in  ]86t  th^it  so  recently  as  1820  he  frequently  took  "some 
hundreds  "  of  salmori  at  I.aTcham,  where  a  boy  in  a  ferry- 
boat used  to  take  60  or  70  a  day  with  a  rod  and  line, 
which  he  hung  over  his  boat  while  plying  to  and  fro 
across  the  stream.  The  same  witness  deposed  to  having 
seen  "twenty  salmon  lyinfj  dead''  after  rpawntn^  ''along 
the  couTRc  of  A  hctlt.'c  not  more  tlian  200  yard's  long/' 
Artother  witnew  handed  In  documents  showing  that  from 
IS  to  66  salmon  were  taken  nearly  every  year  between 
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ly^j^  ai)d  1S14  At  Boulter's  Lock  nccir  Taplow,  And  tlut  ten 
years  later  ihc  "last  salmon"  wa«i  laVcn  al  t)m  fi^hci}'. 
In  i8t6,  how(.'\'vf,  6  cwL  or  salmon  were  taken  in  the 
River  Lea. 

Ill  the  Wear,  again,  wliidi  U  now  <r*nnii4ly  poltutev!^ 
and  has  by  other  causes  been  almost  denuded  of  fisJi, 
salmon  were  at  cnc  time  abundant  In  tJ^S.  the  moakft 
uf  the  Priory  of  Fiiichdaltf.  near  Durham,  according  to 
ancient  documents,  after  supplying  their  on-n  want*,  soM 
salmon,  the  produce  of  their  fishery,  to  the  valiK  of 
jC<}  \1^  ^d.  How  many  fish  this  sum  represented  may  be 
gathered  from  the  fact  thai  there  ia  an  entry,  made  at  the 
same  time,  of  the  purchase  by  these  same  mcnks  of  a 
bull  and  three  cows  for  £t  \2S.  In  1439  they  soJd 
jC39  6f.  S^  worth  of  salmon,  and  in  1530  they  sold  to 
the  convent  of  Durham  alone  3^6  «aH  salroon  and  38  sift 
gnlse,  In  1532  the  convent  of  Dtirham  bought  from 
other  perauns  in  the  neighbcjurhotxl  550  imk\  salmon,  at 
prices  ranging  from  (>s.  tc  Zi.  per  tltuen. 

Instances  like  these  mi(;ht  be  maltiplied,  but  enough  has 
been  said  to  show  how  v&»tly  more  productive  cl  salmon  our 
rivers  must  have  been  in  olden  times  than  they  are  now* 

Their  present  condition*  however,  is  a  market!  improve- 
meat  upon  the  Mate  of  thtn^  that  prevailed  a  quarter  of  a 
century  ago.  and  may  be  ^aiU  to  bear  somewhat  the  saoK 
relation  to  their  state  prior  to  iS^Si,  when  the  existing  laws 
for  their  protection  eame  into  force,  aa  their  natural 
capabilitJe?  be-u  to  their  actual  productivcncssH  In  1863 
the  whole  produce  of  the  salmon  fisheries  of  En^^land  and 
Wales  ivaa  catimatcd,  from  data  collected  by  the  Jnspcetot? 
of  Salmon  FUhencs,  to  be  worth  no  more  than  j(i8lOOO« 
year.  In  186$,  after  seven  years  of  protecticn,  thdr  value 
was  caleulaud  to  have  increased  to£y^ooo  a  year,  and. 
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under  die  morc!  slrfngert  nnrl  efficient  Iawr  of  1865  ancf 
1873^  their  value  has  gr;idii;illy  improved  till  U  can  hardl/ 
be  pUccii  at  less  than  j£  150,000  a  year, 

The  AshcricB  of  Scotland  and    Ireland,  under  similar 
protection,  have — lhou)^h  never  reduced  to  quite  so  low  an 
ebb  as  lliosc  of  Enghmd  and  Wales — also  revived,  and  the 
gro«i»fndu(!t'Dfihc*ialmpnfi'ihcric^  of  the  United  Kingdom 
tCi^y  be  put  3t  not  &r  ahort  of  tbrccs^uartcrs  cfa  mtULon 
Stcrlinf^     It  is  doubtful  whctlicr  thia  fit^urc  conveys  an  ade- 
quate idea  of  the  Imporiaace  of  the  ^Imon  fisheries  of  the 
Vnitcd  Kttij^dom  as  a  commercial  industry  and  a;:  tl  valuable 
forai  cf  ptx^perty.     For  the  last  fifteen  years  eui  average  of 
nearly  3,500  inen  have  taken   out  a  licence  to  fi«h   for 
sabion  with    instruments    other    than    rod  and    ItnCr    in 
^■JtngLind  ^w^  Wales  alunc.     Thin  fif^ure  does  not  include 
^■either  aJI  the  **  hands  "  occ;i4]'oTi;il]y  employed  by  tlie  actu;il 
^■holders  of  the  hcenco^,  or  the  number  of  men  employed  by 
^^^rirate  irdividuais,  or  a  considerable    number    of  men 
^^  li^hing  outside  the  limits  of  the  various  fishery  districts. 
Tlwrsc  omissions  would  probably  bring  up  the  total  to  4,000 
iiicii  employed  in  the  commercial  fuhcrics  of  England  and 
Wate«.    The  Inspectors  of  Iri?ih  Fisheries  estimate  that 
about   9.000   net    fishermen   are  engaged  in   the  sahnoo 
Jtshcries  cf  Ireland.     For  Scotland,  where  ro  licences  arc 
Itecc^iGiry,  tlie   number   uiiiniit   lie   put  at   Irss  than   th^it 
given  for  Ireland,  so  that  we  have  a  total  of  32,000  men 
employed  directly  for  profit  in  the  salmon  fishcriot.     To 
this  number  must  be  a<lded  the  anglers  of  whom  about 
3,000  in  England  and  3^000  in  Ireland  take  out  licences  for 
salmon  fiahing  every  year     An  estimated  addition  of  S^ooo 
salmon  anglcrt  tn  Scoibnd  wtiuld  (five  a  total  of  lO/MO 
rod  fiahcrmen  fishing  for  salmon  in  the  United  Kingdom 
every  year     The  annual  revenue  from  licenoc  duty  paid  In 
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England  and  Wales  has*  for  ihc  List  ten  yean,  exceed* 
an  averflgp  of  ^^7.000,  and  in  rrclanri  lia*  rwccHcd  £^JOOO 
a  year  in  the  same  perioiiH  So  that  wo  arrive  zl  tbe 
general  result  that  with  22jOOo  net  fi&hcnnen  and  lo^ooo 
anglers  in  the  United  Kingdom,  l^flOO  of  the  former,  Add 
fjOOO  of  the  latter  thou^^ht  it  worth  while  to  pay  between 
Uiem  /i&ooo  for  a  mere  licence  to  ^sh  for  salmon;  the 
remaining  <j,uoo  net  fishermen  and  $javo  Anglers  in  Scot- 
land bcint:  exempt  from  duly.  When  it  h  remembered 
that  these  licences  arc  availcible  over  onl>'  the  limited  atc^ 
of  ihc  district  in  which  they  arr  ksiicd,  the  actual  value  cf 
the  fUhcries  wiU  be  stJU  more  apparent 

The  value  of  the  nets,  boats,  and  other  ^car  of  tbe 
23,000  net  iishermcn  can  hardly  be  extimated  :it  lea  than 
£2C^  per  man,  which  would  give  a  capital  of  ^£440.000 
invested  m  tbe  commercial  fisheries,  while  the  tojooo  tods 
atonlyj^i  a-piccc  wimld  add  another  jCio.ooo  on  accoaot 
of  capital  invested  in  the  rod  tuhcrics.  The  £16,000  pdd 
annually  in  licence  duty,  capitalised  at  only  ten  years' 
purchase,  would  add  £i6o,ooo,  and  would  brin^  up  the 
total  estimated  capital  invested  in  the  salmon  ftdwrtei 
of  the  United  Kingdom  to  £6iO/00(X  Either  this  b  ati 
excessive  iindcr-c5timate,  or  salmon  fishing  must  be  a  vefy 
prolitabk  industry  ;  for,  if  the  33,000  net  li^Tcrmen  realued 
only  £1  a  week  each  for  half  the  year,  their  earnings  fron 
this  industry  would  amount  to  £i?2jooo  a  year.  But 
Ust  year  over  50,000  salmon,  worth,  at  only  iOf<  each* 
^^25,000.  were  Uken  by  about  550  net  fishermen  in  the 
Tync  alone,  rr  an  average  of  nt-arly  5JJ.  as  the  ueekl/ 
earnings  of  each  man  for  twenty-six  v^c^  90  that  tbe 
above  estimate  of  j£i  a  week  is  well  within  the  fnarlr.  To 
estimate  the  value  of  the  catch  of  salmon  by  angters  it  b 
fair  to  credit  each  rod  with  at  least  three  lalmoti  in  the 
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j"car;thb  would  g^vc  10,OOQ  fish,  worth,  at  only  lof.  cacli. 
;(ri5,ooa  Bin  oD  iho  U^k  alone  ten  fivh  fHI  in  each  rod, 
fid  on  other  rivcr.i  5part  was  even  better,  ^o  that  this 
imstc  Also  ki  pal|7ably  inniifliciciit. 
Anotlwr  meani  of  cstiinaiiog  Uic  value  of  ihc  ialmon 
fujkcrica  of  the  United  Kingdom  U  afforded  by  the  returns 
<>f  »a!mon  sold  at  BiHingsgiilc-  In  1832  thcic  were  sold  a: 
that  market  22,968  boxes  of  salmon  from  Scotland,  i^tJ 
from  the  Tv^-ecdn  4,720  froon  Ireland,  ^<J  3.i96  from 
Enj:1and  and  Wo^cs,  or  a  total  of  3t,2S6  boxes  of  an 
average  weight  cjf  cine  ewt  <?^ch-  This,  at  if.  per  lb,, 
would  give  jf3*MiS  as  the  gross  value  of  salmon,  the 
produce  of  the  British  and  Irish  rivers,  sold  at  the  mdro- 
politJin  market  alone-  But  ^£25,000  worth  of  salmon  were 
Uken  in  the  Tyne  alone. /7.500  worth  were  taken  in  thu 
Severn  ilt^nc,  jf  5,000  worth  were  tikcn  in  the  Dee  alonj^, 
and  jf  12,000  worth  were  taken  by  a  ringle  company  in  the 
Tweed ;  and  when  it  is  remembered  that  ftueh  great  centres 
of  population  a^  Newcaitic,  Cailislc,  Yorit,  Leeds,  Dnn- 
castcr,  She^ield.  Manchester.  Liverpool,  Chester,  Hudders- 
Aeld,  Bradford,  Birmini^ham,  Bristol,  Southainfiton.  and 
Plymouth,  and  otlicrs  in  England — to  say  nothing  nf  the 
large  ceotrefi  of  eonittiniptlon  In  Scotland  and  Ireland — 
situated  in  the  neighbourhood,  tf  not  on  the  banka,  of  the 
most  pioductivc  rivers,  all  nfTofdm^  ready  markets  for  the 
ulcof  the  fiKh  before  it  Fnd*  il-c  way  to  Che  metropolis,  it  will 
ca^iiy  be  supposed  that  Billfn^gate  did  not  receive  one* 
tentlt  pcrliaps  not  one-twentieth,  of  the  total  quTintlty 
caught  The  estimate,  therefore,  which  places  the  value  of 
the  r^ilmon  f^iheries  of  the  United  Kingdom  at  about  three- 
quarters  of  a  million  sterling,  annually,  »  probably  fairly 
accurate.  A?  will  be  shown  fartticr  on.  this  sum  by  no 
mcnnn  represents  the  quantity  c£  salmon  which  our  rivers 
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could  produce  if  their  natural  Cttpabilitics  were  nol 
capped  by  artificial  dr«iwbac:ks* 

For  the  fimu  idMi  of  a  salmon  fishery,  wc  must  look 
to  a  ^country  where  Nature  rci^^ns  supreme ;  where  mut 
hu  not  yet  bAd  time  or  opportunity  to  interfere  oiAlenAlly 
with  her  proteoses ;  and  where  he  docs  not  <)verdraw  the 
iar^o  account  wiiich  siie  ha^  placed  to  his  credit  in  her  buik. 
A  few  of  the  Mrcams  In  the  remoter  puts  of  Scotland 
approach  very  nearly  to  this  standard  :  but  to  &ec  a  ulmon 
river  in  tJic  fulncaa  of  its  abundance  we  mu&i  crosi  the 
AlUncic  and  visit  tlic  wctlcm  ^lupcs  of  tlic  Rocky 
Mountains.  There  we  ^hall  find  tlic  water*  of  the  Columbia, 
the  Fnuerf  the  Sacramento,  the  Homathco  and  other  riven 
Ikcnilly  »w;Ltming  with  couutlc-ix  hundred.^  of  tliouMnds  of 
salmon, 

Speaking:  of  the  salmon  of  the  River  Fraser  in  h\A 
work  nn  *' Vancouver  laknd  and  Brlliiih  Columbia,"  Mr. 
Matthew  Macfie,  F.R.G.S.,  say*;— "At  certain  time*  the 
caiions  or  eorgcs  of  the  rfver  are  $o  crowded  with  salmon 
th;it  the  navigation  of  cancer  i^  virtually  impeded  The 
Indians  catch  them  with  a  pole,  attached  to  one  end  of  which 
Is  a  transventc  piece  of  wood.  Into  this  arc  stuck  tenpeony 
nails.  Leaning  over  the  gorff^  they  strike  the  nails  imo  the 
fish,  impaling  one  or  two  at  each  descent  of  the  pole." 

Ae^i<i-  the  same  w  (iter  says  of  another  river . — "  An  officer 
in  the  service  of  the  Hudson's  Bay  Com{>any,irlko  resided  on 
thcColumbia  River  (Oregon)  for  many  years,  slate*  that  on 
a  sudden  fdUing:  of  the  waters  the  numbers  of  salmoD  left  oa 
the  banks  are  so  immense  as  to  causc  the  river  to  stink  Ibr 
miles." 

Still  more  recently  Mr.  Livii^ton  Stone,  whose  name  Is 
so  well  known  In  connection  with  fish  culture  tn  the  United 
States,  describes  the   enormous  shoals  of  salmon  in  the 
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SaCfaincnto  River.  In  ortJcr  to  facilitate  the  capture  of  laigc 
numbcfs  of  salmon,  for  the-  j^iirposc  of  colleairg  their  cgg« 
for  artificUl  brccdinf^  Mr.  Stone  erected  a  solid  dam  across 
tbc  McLcod,  a  brandi  of  the  Sacrdriiciilo  River.  wlncK 
cfiTectuany  b^irred  Uioir  prj^resH  up  Htrtram,  ami  lio  thti* 
describes  the  first  appearaoce  of  the  salmon  at  this  unwonted 
obstruction : — 

"  II  va«  announced  that  the  salmon  were  making  their  first 
a^aull  upon  the  dam.  It  wa^  a  si^ht  never  to  be  forgotten, 
Ft>r  several  rodi  below  tlic  bild^'e  tlic  salmon  formed  ore 
bhtek  writhiin(  ny.iss  of  lift  Piled  together  one  above 
another  they  cbarii;ed  in  f.olid  columns  against  the  bridge 
and  d^m,  which  trembled  and  shook  oontinually  under  their 
blovm*  Not  da^intcd  by  thdr  rejicatcd  failures  they  led 
attack  aAef  attack  upon  the  fence,  one  column  suecccdinff 
«5  anotbcT  fell  back.  Findli^g  the  fence  lDipa;i:iabk  many 
fell  back  a  tiltlc  and  tried  to  jump  thtr  brid^'C-  Thi«  some 
succeeded  in  doin^  fomdime^  violently  ntrilctni^  the  men 
op  the  bridge  in  their  lcfti>»,  and  somctimcj  actually  jiimp- 
mg  between  thclt  feet,  For  an  hour  and  a  h-AT  ihis  fierce 
a^flaitlt  continued,  when,  exhausted  by  their  efforts  and  dis* 
couragcd  by  nuiny  failurca,  they  fcU  back  to  the  deep  hole 
Just  below  the  rrtpids.  <'4rrc9tcd,  for  the  first  time  since  Uie 
McLeod  kiver  fomied  its  channel,  in  their  pro^'ress  up 
the  river," 

On  another  occattcn  he  «ay<,  epeaWing  of  the  s:ame  dam, 
rebuilt  for  a  similar  purpose  in  the  folinwing  year; — 

"  TIjc  salmon  wcic  collcclcd  in  vaal  quantities  below  the 
dam.  There  wen*  lo  many  that  in  a  space  of  20  yards  wide 
by  100  long  I  have  counted  100  salmon  jumping;  out  of  the 
WAter  within  the  ^pacc  of  a  minute,  When  one  reflects  that 
this  is  at  the  rate  of  6,000  an  hour,  an  idea  can  be  fonncd  of 
tbc  gicat  number  of  *Uh  collected  there-* 

vol*  tL— ».  U 
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These  are  no  hearsay  stories  no  mythical  rucaours  of 
the  day>whcn  api>rcnticcs  w^rc  s^^id  to  be  so  surfeited  with 
nliron  thAt:  they  sttpiiblt^d  with  thdr  mA^tcff  not  to  be 
supplied  with  thh  diet  more  than  a  Jioiitcd  number  of  djtys 
a  wcck»  The  fisli  art;  there  now,  and  can  be  seen  by  any 
one  who  goes  to  look  for  them  \  and  they  are  an  indirect 
confirmation  of  the  ancient  reputation  or  this  country-  as  a 
land  of  aalmon  ;  for  there  b  nothing  beyond  their  si^e  la  the 
rivers  of  the  P;ici^c  «!o]ie  th;it  givf<;  them  any  natural 
advantafi^c  over  those  of  Great  Britain,  and  the  marvclloos 
fttoricA  which  rcac!i  ua  of  the  abundance  of  salmon  in 
America  may  in  all  |»robabillty  have  applied  with  eqtiaJ 
trutli  to  the  rivera  of  this  country  in  former  days — - 

*  When  vjld  lo  woods  the  noble  i^v^ge  mn  ;  * 

when  a  few  thousands  of  our  bluc-stainrrd  ancestors  wen; 
like  the  scattered  Red  Indians  of  the  Ncvth  American 
plains,  the  only  inhabitants,  and  when  the  ''resources  of 
elvQl^ation  "^  had  not  yet  been  thrown  into  the  scale  ^galnft 
tbe  powers  of  N^iturc 
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idltjrcf  Ihe  SaJtncm— h4  tife  HiBtoiy— Egg— Fatr— Smolt— 
ici:— ALtegcd  cunouft  Face  of  SAlmoD  in  1Uv«t«  of  Nonh'W«st 

Like  most  other  kinds  of  oviparous  fish,  the  nalmon  b 

Iwonclcrful!y  proUJtc,  A  full-grown  female  fish  will  |Trr>- 
dlKXt  Sit  every  tjtne  of  spawrirrg  from  600  to  1000  cg^  to 
every  pound  of  her  own  weight  A  single  female  sahuon, 
therefore,  of  30  lbs.  weight,  m^y  yield  as  many  as  20,000 
tf^SfBt  <vcry  one  of  which  h^s  an  equal  chance  of  d<rv«lopiit{; 
into  an  aduU  Ash  of  aimilatly  reproductive  powers.  When 
it  i«  r::fueiiibcied  thdt  ;idlnioi)  of  ^0  and  40  tbs,  in  wtnght 
are  not  uncommon,  and  that  tpximens  weighing  up  to  as 
^^  lUMch  03  70  Ibti.  hjivc  been  occaaionivUy  ciiplurcd,  the  pro- 
^B'lific  nature  of  tlic  finh  will  ap|>car  HtiU  more  Mriking,  And 
thi*  exlraotniinary  power  cf  reproduction  may  be  exerted 
by  cadi  individual  female  fish,  if  rot  every  yc^r,  probably 
at  Icd^U  OTi  an  iivcragc,  every  second  year,  for  a  pcrioil  tif 

Ipovsibly  ten  or  twenty  years.  The  extreme  limit  of  age  in 
the  Eialmon  is  unknown,  and  h  probably  impossible  of  exact 
rictetminjiti^m  ^  but,  t;kkirg  the  avcracc  duration  of  life 
at  only  nix  or  tight  yean,  a  *ing!e  ft^malr  »ialmoM,  spawning 
only  four  times  and  depositing,  at  a  moderate  computation, 
an  xvcra^  of  soooo  eggs  on  each  occasion,  may  become 
the  mother  of  So^ooo  yoting  fry,  i«  fio^sir  if  not  in  fsse.  But 
Aiich  fecundity  impliet  more  than  a  rajMd  multiplication  of 

the  si>ecJcs,     It  im^jlio  an  enormous  "waste"  ofsalEnon 
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life  at  the  hondn  of  natural  enemies*  The  perils  which  tfie 
tgz  ^^^  ^^  young  fuh  have  to  cncouiitcr  arc  so  Dutucrous 
and  80  formidible  even  under  the  most  favourable  con- 
ditions that  only  a  £mall  pcrccnugc  of  them  ever  arrive 
ftt  maturity.  A  glance  at  the  Ufc-hbtory  of  the  salmon 
wiU  explain  this, 

Altliough  to  all  intents  ani  purposes  a  sca-fiih,  living 
in  salt  water  and  feeding  there  on  small  crustaceans^  &Ah 
fi^i  lug-worms  and  other  marine  creatures,  the  saltnoa 
tiaa  recourse  to  fresh  waters  for  the  purpose  of  breeding 
While  in  the  sea  it  lays  up  on  its  body  and  on  the  tn- 
trm^  org;tii^  known  as  the  CtEcti  or  ijyloric  appcnda^n  a 
store  of  fat,  which  is  afterwards  absorbed  into  the  s)'stcfn 
nnd  goc^  to  assist  in  the  development  of  the  roe. 

Wlit-n  ihc  proi>cr  time  arrives  the  fish  Iciive  the  salt  walcr 
and  make  their  way  into  the  fresh  water  cf  the  rtvvr*, 
a-sccncliii^  the  remotest  tributaries  which  it  Is  possible  for 
them  to  reach,  and  selectlnfi  shallow  streams  with  a  quldc 
current  and  a  gravelly  bottom,  tvlwre  ^hty  deposit  thcif 
spiiwn-     Oq  finding  a  MaiLible  itpcrt  they  s&iop  out  ashallov 
hole  witli  their  talk  ;  intrt  this  the  female  ft«h  drops,  a  few 
ftt  a  time,  her  t^^ — the  hard  roc— while  her  luale  oooi* 
panion  fertilizes  tbcni.  as  tlicy  fall,  with  his  niDt — the  soft 
roe.     But  many  egg^i  fall  to  the  boiiom  unfertilized,  ard 
thu^  the  firn  toll  b  levied  on  the  feeundityof  the  parent  6^ 
and  on  the  pcmiblc  future  incrcj^c  of  !i;dmon  in  the  river. 
Greedy  trout  are  lying  in  wart  to  feed  on  the  dainty  fuv; 
and    even  the  salmon  themselvcit  arc    not  free  froB  Om 
Mispiuon  of  cultivating  cannibal  ta-?tcs  by  dining  off  their 
own  or  their  neighbour**  egg«.    Even  when  the  fenlliied 
ova  are  safely  deposited,  and  have  been  carefully  ciavtfcd 
beneath  a  ll:m  layer  of  L'^avcl*  they  have  probabl)-  not  laia 
long  before  another  pair  of  breeding  fish  arrive,  and  inooo* 
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tFr>errtI>>  fwcq>  them  away,  u  they  make  their  nests  on 
the  vcf>'  ground  alrca<3y  ackctcd  by  their  predecessors 
as  an  eligible  breeding  site. 

Then  wftter-fowl,  insects,  and  watcr-mts  work  great  havoc 
amon^  the  eggs.  Accidents  of  n.ttuie  Again — such  a^  a 
deposit  of  mud  or  a  htavy  flond  wd.^hing  avvay  the  spawn- 
ing bed  and  lu  contents ;  or  a  drotight,  dwindling  the 
stream  and  leaving  the  c^s  exposed  to  Uic  air;  or  i 
scvei«  iroat,  biEidiiie  Wdtcr  and  river-bed  IniD  one  «oTid 
mua    are  fatil  to  enormous  quantities  of  ova»  of  which, 
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ftt  ft  liberal  computation,  not  half  the  quantity  produced 

ever  develop  into  young  fish. 

^—      The  "  haidiiti}^  *'  uf  the  younff  fry  takes  place  aocordmg 

^Bto  the  temperature  of  the  water,  in  from  50  to  130  day^ 

^■Thc  egg,  en  being  fii^t  extnidcd  from  the  mother,  ts  a  small 

^Btnuiaparcnt  ginbule,  looking  ^omewlut  like  a  pcltucid  bead 

of  red  coral  {Ft^^  l),  but  elasdc  to  the  touch,  conswtirg  of 

a  somewhat  hard  pel  It  cle,  contain  in  g  an  oleaginous  liquid. 

Al  one  point  in  Ihc  thin  burri-like  ^lidl  of  the  egg  id — »s  fs 

the  case  ^ith  the  eggs  of  all  true  oviparous  fish — a  tiny 

orifice,   called   the   miciopylc,  through  which  one  of  ihc 

Sptmumsca  of  the  "milt"  cr  soft  roe  of  the  ni^Ic  liAh 
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enters.  \V>icn  thus  fertilized  and  left  in  water  of  a  suHal 
tcmpcratiiri:,  from  40  tn  50  dcgrcr?,  the  embryo  id  ibc  egg 
gradually  develops,  the  fir^t  sign  of  life  being  two  little 
black  dots,  icprcsenting  the  cyesofUicna^cajl  t^[Fig,  2). 
These  arc  followed  by  a  "  tliin  red  line  "  denotini^  tlic  verte- 
brae :  and  the  development  of  tlie  fry  continue;  till  the  shell 
of  the  e^  bursts,  and  the  ncvrly-hatched  salmon  m&kc^  its 
appearance  on  the  world  cf  waters  in  the  ihapc  repre^tenled 
in  the  occoirpanying  drawing — hke  a  tiny  5tn|}  of  gelatiDc, 
with  A  little  round  head,  and  a  lai^c  bend  of  yellowish 
red  colour  »tt;icltrd  underneath  {  i'ig.  3). 

For  six  weeks  or  so  it  U  a  helpless  infant,  brcathiagf 
tiic  air  in  the  water  after  the  manner  of  on  adult  fish,  but 
e&llng  rothing,  subsisdng  only  on  tlic  oily  conlcnts  of  the 
umbilical  sac  or  vesicle  attached  to  the  abdomea  As  this 
is  gradually  absorbed  into  the  system,  tiic  younf^  6y 
shuw^  greater  activity,  swiunmng  about  in  a  Hvely  manner 
a  few  Inches  at  a  time. 

When  the  umbilical  sac  is  quite  absorbed,  the  fry,  wh>di 
lool^s  like  -,\  fisli  fur  the  first  time,  be^in^t  to  search  for 
food;  that  i«  to  say^  if  it  live<  long  enough  to  reach  this 
stage  of  its  existence,  for  the  movements  of  the  littk 
aiiinidtcd  bags  attract  crowds  of  fresh  enemies,  by  whuJi 
the  dotionlcss  eggs  had  been  overlooked  Fish  of  many 
kinds  fold  in  them  a  conf^cniAl  food,  both  abundant  and 
easy  of  capture*  Kingli^hers  and  other  birda  join  in 
the  fea.^  and  stUl  further  reduce  the  jjos^ibility  of  the 
thousands  and  tena  of  thou::andi  of  eg^  deposited  by 
eaeh  female  salmon  doing  much  to  keep  ttp  the  futuic 
supply. 

Thor-e  that  »rc  fortunate  enough  to  survive  the  onsUuf^hta 
of  a  long  array  of  natural  cacmics  increase  pretty  rafudly 
in  size.     The  accompanying  cut  (  /j^.  4)  and  the  Wtvet  il  A 
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an<l4^re|>res«nttheavcragc  rate  of  growth  between  the  time 
when  tUc  fry  h;i5  completely  abscibcti  ihc  umtulical  sat:,  aX 
about  six  wwrk*  olJ,  and  ihe  srcond,  third,  and  fourth 
montlis  of  its  existence.  When  about  a  couple  of  yi:ar»  old 
the  young  samlet  prepares  for  his  first  visit  to  llie  sea,  and 
dons  a  new  fotiriat  suit  for  ihc  purpose.  The  dark  bars  on 
lus  side— the '■finECi'"-niarl:s,  which  are  characteristic  of  the 
"parr"  or  young  salmon — ^become  covered  with  a  coating  of 
brilliant  silvery  scales,  and  tliu«  arrayed,  like  a  knight  in 
tilver  armour,  the  ]'oung  salmon,  now  known  a*  a  "  smolV' 
makc^   the  best  of  tiia  way  down-stream.     In  favourable 
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seasons  the  rivers  literally  swarm  with  thc3c  yoimg  fish, 
wkkh,  cageily  dcvounag  such  Insect  life  as  they  chance- to 
meet  with,  may  easily  be  caught  witli  rod  and  Une.  The 
May-fly  b  out  in  abundance,  for,  as  tlic  old  couplet  has  it — 

«Thefirsl  flood*  in  May 
Take  oQ  ihc  smolts  awax/* 

and  no  bait  is  more  tempting  to  them.  Before  the  present 
salmon  laws  came  into  furu?  angling  for  smoll^  wa^  ft 
rceo;-m9ed  form  of  sport  A  basket  of  them  could  often 
be  talccn  without  dilTiculty  in  an  hour,  and  the  destruction 
of  yot:ng  salmon  in  this  way  waa  so  ^rcat  that  the  Lc^r^ 
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UtUTc  tAtcrfcfcd,  and  the  capture  of  smolts  h  now  pro1ub(t«d 

It  1:1  u  remarkable  fuct  that  the  mnle  nmolu,  even  at  thb 
early  a^c,  have  milt  not  only  lately  developed,  bat  ^tcttially 
cap-tble  of  feTlili/mf;  the  ova  of  ^didt  juiltiton. 

On  re^tching  the  i^a  the  smolt^  are  about  eight  inclic« 
in  Icngtli :  but  onoe  in  fresh  water  their  growth  is  exceed- 
ingly rApId,  dntl  by  August  they  may  have  developed  iftio 
*'grilse,"  as  salmon  are  called  on  ihdr  htsi  joumcy  up 
stream  to  propagate  their  species,  of  four  or  five  poun<l»  in 
weight.  Sometimes,  however,  this  first  upward  migratkin 
docs  not  take  place  till  the  following  year,  when  the 
"  (jrilse"  arc  perhaps  double  that  sUcp 

In  tite  meantime  the  parcnt-fuh,  after  perfonning  their 
rqirnductive  functions,  have  rt^tunied  to  the  wa  verj- 
diilcrciit  in  af>i>earance  from  the  handsome^  ulvcry  fkh^ 
with  small  head  and  yacht-like  outline,  which  adorn  the 
fishtnongers'  sktks  in  the  summer  montlLH.  The  silver  o  all 
tarnished,  and  the  fuh  bi  of  a  reddifth  hue,  jtKt  tike  an 
clcctro*platcd  teapot  that  has  seen  a  good  deal  of  hard 
aerviec,  with  the  copper  showing  through  where  the  film  of 
^ver  has  worn  oft  Its  fins  and  tail  arc  torn,  its  body  lacer- 
ated, it?  plump  baclc  and  ndc^  shrunken*  I^k,  and  hoDow 
— Uic  very  picture  of  starvation.  Its  head  h^  a^uiued 
enormous  proportions  and  a  moi;t  uninviting  appearance 
The  jawa  ore  elongated,  the  tip  of  the  lower  one  being 
anned  with  a  horn-ltke  hook,  which  prcvenU  the  mouth 
from  clewing,  although  the  upper  Jaw  U  often  nearly 
penetrated  by  it 

In  this  condition  the  fi»h  \s  known  as  a  Velt  A  sketch 
of  one  Is  shown  in  the  accompanying  \roodcii1 — for  the  utC 
of  which,  u  well  a«  of  tho«e  of  the  e^^  and  fr^',  1  am 
indebted  to  the  courtesy  cf  the  proprietors  of  /iaiar^  m 
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which  journal  Clicy  appeared  in  an  article  ccntHbutcd  by 

The  isalmon  Lh  in  primcnt  condition  when  the  cg^  arc 
ka^t  dc\'clopcd  and  the  body  is  fattest.  The  development 
of  Lhc  roc  Gtiisci  A  seiioiis  drain  upon  th<!  vital  resources  of 
the  flib,  whjeh  ts  the  more  suvcrc  because  the  greatestt 
dcvclopmeDt  of  milt  and  ova  takes  place  whik  the  ftsb  is  in 
fresh  waters,  where  it  eats  Uttle  or  noliiing.  This  drain  u 
ooiy  met  by  drawing  upon  the  supplies  of  fat  which  the  fiah 
\us  laid  up  while  in  tlic  hca,  and.  according  a^  U  has  been 
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veil  fed  or  starved,  so  its  progeny  will  Iw  uhundant  ard 
fftroim^.  or  few,  puny,  and  weat:.  The  »tore  of  faC  upon  the 
fffif&nii££i  fyiaricis  is  gradually  absorbed,  and  tlic  fatty  oils, 
urith  whicli  the  whole  body  is  permeated,  follow  suit,  till  the 
flefth  becomes  hard*  dry,  and  tasteless.  The  nccompanying 
woodciita  represent  the  relative  changes  which  take  place 
in  the  pyloric  appendages  and  the  milt  of  a  male  salmon  as 
the  roc  develops*  Figure  6  shows  the  pylorics  {p)  Jaq;c 
and  full  of  fat,  while  the  milt  {m)  13  only  purtially  dcve]oj>cd» 
or  being  the  Qcso|jhagui  and  r  the  iiiluMlintis.  Fij^urcr  7 
shows  the  milt  l"uUy  developed  and  ready  to  be  emitted, 
while  the  pylorics  have  shrunk  to  a  shrivelled  moM  of 
membranous  i issue. 
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A  simnar  diarfTc  takes  place  !n  the  condition  of  the 
wbi  Ji  lase^i  all  lU  "  tuid  "  as  lUc  ruc  inc:rca^T^  in  -^tc 
late  Sir  Robert  Chrislison  compared  the  Bo«h  of  a  (celt  and 
of  a  "'dcafi'mn"  salmon,  after  careful  analysis,  with  the 
following  result?.  Tlic  oil  m  ihr  flesh  of  ihc  kcll  w;**  only 
i'3  per  cent  against  iS'53  percent  in  that  of  the  frcshroA 
fah  :  the  fibrin,  albumen  and  extractive  matter — ic^  the 
nitrogenous  nulritivt  ptniciples — were  lytJ/  per  ^  cctiL 
against  I9"07  per  ctnt. 
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mx  til.— KILT  or  MuroM  rauT 


Hut  under  the  Invigoniting  effects  of  a  visit  to  tbe  sea- 
side the  kclt 

hardly  less   striking  than   that   experienced  by  Aloiwo^ 
bones  in    Aricrs  long.      With    renewed    vij*our   and  io* 

*  From  Flank  DuckUnOV'N^iuml  History  of  Krititb  Plibc%*br 
pcrmttiion  E>f  the  Suciay  for  Promotiii^  CiirisLui  KAOvlodca. 
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CiCBsIng  apiiclite  the  j^f^  (nivcllor  rapidly  ^In*  flesh 
aod  Is  rciuly  a  fevr  rinnths  iiftrrwar;!?;^  iitiIc^^^  it  falU  a 
ptcy  to  the  scab  and  porpoij;c«,  or  to  the  snares  of  mart, 
to  go  through  exactly  the  same  cxpcncmccA,  with  the  same 
object  in  View,  vi7^  Ihc  pcrpctaaEi^n  of  fls  F^cics.  But 
often  happens  that  the  emacutcd  and  cxh^iuatcd  "kcit  " 
unable  to  reach  the  sea,  Wcrm  out  by  the  fatigues  of 
the  jouincy,  and  the  exhaustion  conMM|ticiit  on  ihcir  pro- 
di^ous  efforts  to  perpetuate  their  species,  hrgc  numbers  of 
them  peridh  miserably  cvcfy  year  in  the  river,  a  prey  to 
atton  and  disease.  The  longer  t];c  river,  and  the  farther 
espawnln^  places  from  the  sea,  the  greater  the  probablUiy 
the  fi^  bdn}7  unable  to  witlistand  the  latigues  of  the 
turn  journey:  and,  olthou^'h  dccith  after  ^\va  fashion  may 
void  lobe  (Tcjiuvjlt^nt  in  many  casts lomLTcly  the  niorial 
y  from  sdieer  old  ag^*  whicli  all  fish,  aa  well  as  flesh,  is 
ir  to-~if  dbcase  or  accident  do  not  lir^t  do  their  work — 
a  large;  propiirtion  of  fish  sei  dying  would  UTidnubledly 
■ive  if  they  could  only  readi  the  sea  Jn  time. 
In  thclorg  and  rapid  rivers  of  tjie  Pacific  coast  of  North 
Amcrka,  the  Fra^^cr  and  the  Sacramento,  and  more  par- 
ularly  the  Columhi;^  the  quantities  of  spawned  fi<h  that  die 
in  their  downwiid  migration,  and  lie  rotting  on  the  bank» 
or  arc  caixied  In  thick  masses  down  sUeam,  are  ±0  great 
as  to  give  rUc  to  the  hdlcf  that  the  -^^Imon  in  thtnc  rivcn^ 
at  any  rate  one  particular  variety  of  themj  mvariably 
die  aftci  Hpawning.  This  theory  is  firmly  held  by  authorities 
comi^rtent  to  judge  of  its  corrcxtnens,  Among  others  Itfr, 
A-  C-  Anderson,  Inspector  of  Fisheries  in  British  Columbia* 
has  reiterated  hU  belief  in  tbc  truth  of  thU  a^^^ertion.  He 
says  moftt  cnnplulieally  th-dt  tlic  3d1itKHi  of  tlte  Fnucr, 
unlike  their  All;miic  conifers,  *'  do.  not  return  to  the  tea 
after  spawning :  they  perish  after  that  natural  function  ta 
Hbrmcd*** 
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"It  follow^  he  continues,  "tliat  they  must  rerBaln  in 
sail  wAtcr  until  they  attain  maturity,  when,  impcllod  by  tbc 
nalairal  iDKtinct,  they  rewirt  to  the  [ilaceft  vrfiere  thtry  were 
bred,  there  toconsummjitc:  the  liniJ  ict  of  their  exutenoe.  I 
say  U  follows,  for  it  h  to  be  noticed  thit  in  the  aseendmc 
shoals  none  but  mature  fi%h  arctnhr  di^cavrrcd.  Tlie 
Individuals  of  each  diBtinct  shoal  —  however  much  the 
Acvcral  varieties  of  fish  may  differ  from  each  other,  as  they 
do  in  sire  and  i^ualIiy<-<lo  iiot  dtfT^'f  amon^  each  other. 
They  are  all  nf  the  «ame  or  nearly  the  same  magnitude 
but  all  of  equal  a^  so  far  as  the  conditions  of  size  and 
maiurity  C-in  guide  the  judgment.  There  Is  no  vadaUon  of 
grilse,  or  other  dclinition  by  whieh  the  salmon  of  thi 
Ka^tcni  American,  or  Europcaji  iktreams  may  be  di» 
tinatiihed," 

III  support  of  hi«oivn  testimony  \At.  Andereon  quoted  the 
following  passage  from  the  Report  of  IVofcssor  Baird 
de^ribing  the  opcntions  of  Mr.  Livingston  Stone  when 
collecting  salmon  cgffs  in  the  Sacramento  River  for  the 
United  States  ComnuasJoncr  of  Fisheries  :^ 

"A  stibntantial  timber  grating  wait  built  acnssi  tlv 
stream  (the  McLcod  branch  of  Uie  Sacramento).  The 
I^Tatint,'  was  an  crttirc  bar  tc  the  salmon,  no  opening  being 
left  Ui  permit  their  pax>ittfi  ;t!K>ve  it,  ;m(1  the  rxpcHmcnt 
■uitisfied  Mr.  Stone  that  salmon  which  ascended  the  river  to 
spawn  never  returned  to  the  aci.  l"hc  number  vrliich  VaA 
pastil  above  the  grating,  l>cforc  tt  was  finished,  be 
estimated  at  hundreds  of  thousands,  white  thousandfl 
crowded  against  its  loner  sides  when  completed,  rainly 
attempting  to  pa»L  As  to  their  retum,  he  lailed  to 
di«»ver  a  single  Ihre  salmon^  though  thou»nds  of  dead 
ones  lodged  i^^ainst  the  upper  side  of  the  grating." 

This  <iucstJ0a  is  of  so  much  practical  imporianoe  that 
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ft  digressfcm  may  be  iiiaclc  here  to  dlicu.vt  the  ptiint 
whether  this  evidence  la  lufficientTy  conclusive  to  nnrrsnt 
Implicit  belief  in  a  theory  so  out  of  harmony  with  the 
gencrsil  coutK  of  nature.  The  difTicullics  of  observing 
accur^ttely  the  mouemcnl*  of  fi*h  arc  proverbial.  Even  in 
the  small  streams  of  this  country  wc  arc  far  from  having: 
discovered  all  tlic  scci-cls  uf  Uik  tlorncstk  etoiitJiiiy  <>f  the 
salmon,  anti,  with  all  due  deference  to  eminent  authorities 
^tofl  the  spot,  it  may  be  questioned  whL:th(^^  thf:  inference 
drawn  from  the  presence  of  great  numbers  of  drad  li^h  in 

■  the  Frascr  or  the  Sacramento  U  ccirrect.     These  rivcns  arc 
'literally  teeming  with  salmon,  which  find  in  them  all  the 
conveniences  of  nature  without  any  of  the  impedlaLcnt^ 
Bwhich   mai^,  in  more  populous  countries,   has  placed    fn 
Hitheir  way.     The  salmon  have— or  had  until  their  abundance 
Vtcmpled  sctttera  to  establish  the  vast  "  cinncrics  "  nhcrc  ?>o 
many  million  pounds  of  salmon  are  annually  jjreserved  in 
■tins— uninterrupted  access  to  these  rivers,  in  the  upper  waters 
Hof  whidi   they  have  heavy  rapids  to  surmount:   pasHitg 
"through  the«e  they  get  more  or  less  bruised,  while  on  the 
return  journey  they  are  hampered  by  ice  above  aa  well  as  by 
rocks  bcncatlL     Reaching  the  sjjawning  beds  in  prodi§ioiLs 
■pumbcr^,  they  fight  just  as  their  congeners  do  in  England  : 
^^nd,  where  the  combatant:^  are  so  many,  the  wounded  are  of 
counc  numerous  in  proportion,    l*bc  dead  fish  attract  al- 
^Bcntion,  because  they  come  down  in  hundred);  in^lead  of  by 
units  and  tens :  but  the  thousands  returning  in  safety  beneath 
the  shelter  of  a  deep  and  niuJdy  river  arc  not  noticed, 
because  there  is  nothing  to  call  attention  to  them.     Mr, 
Stone  aaj'B  he  saw  no  live  l<cJts  relurnint;  from  above  the 
dam  ;  but  this  b  not  concluMvc  proof  that  they  were  not 
there.     They  would  not  <how  the  snme  anxitfty  to  get  dcwn 
bey  had  done  to  get  up,  and  they  moj^  probably  lay 
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"  It  follows,"  he  continues.  "  thai  they  murt  rem&m  in  die 
saltwater  unlil  they  attain  mAturity,  when,  impelled  by  the 
naktral  instinct,  tlicy  resort  to  the  places  wIktc  they  were 
bredr  thc^  toconsummatothc  ^nal  Act  of  their  existence.  I 
say  it  follow^  for  it  U  to  be  noticed  that  in  the  ascending 
tthiuU  EKinc  but  nmluic  lisli  aic  to  be  dUcovcied.  The 
individtiaU  of  e.icli  distinct  shoal  —  however  much  the 
several  varieties  of  fish  may  differ  from  each  other,  os  they 
do  in  ^Ee  and  quailJty — do  ntjt  dinTcr  among  each  other. 
They  arc  all  of  the  same  or  nearly  th**  Kame  magnitude!^ 
but  alt  of  equal  a^c  go  far  a»  the  conditiona  of  aisc  and 
m;itiirity  ciui  guide  the  juilgniciit.  Tliere  b  iio  variatiod  of 
griisr,  or  other  deliniiicn  by  which  the  salmoii  of  the 
Eastern  Americnn,  or  European  streams  may  be  iM> 
tingmtshed/' 

In  support  of  his  own  testimony  Mr.  Anderson  quote*  the 
following  pa^9ag:c  from  the  Report  of  Profc5^r  BoJrdl 
dr^eribirg  thi:  u^rutiuTT^i  uf  Mr.  Livingston  Stone  wheti 
collecting  salmon  egg>  in  the  Sacramento  River  for  the 
United  States  Comnib^tioner  of  Mftheries  : — 

"A  Kub^tantiaL  timber  grating  was  built  across  ihc 
fitream  (the  McLeod  branch  of  the  SacramcQto)^  The 
f^rating  wo^i  an  entire  bar  to  the  salmon,  no  opening  bein^ 
left  to  permit  their  pajsing  above  it.  and  the  experiment 
eati^^ed  Mr  Stnnr  ih;ii  s^lraon  which  ascended  the  river  to 
spaivn  never  relumed  to  the  sea.  The  number  n-htch  had 
pd^cd  above  the  gratingir  before  it  was  finished,  he 
estimated  at  hundreds  of  thousands,  while  thonaandfl 
crowded  against  its  lower  sides  when  completed.  vdal|P 
attempting  to  pitas.  Ad  to  their  return,  he  failed  to 
dbcovcr  d  single  live  salinoD,  tliough  thoui^nds  of  dead 
<wics  lodged  against  the  upper  aide  of  the  grating." 

Thia  question  is  of  ^o  retctical  impor* 
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A  dEgTcsstOo  may  be  made  here  to  discuss  the  pcnnt 
vrhetfier  this  cviiJenrt  i^  'snRirientI/  (X>ndu^Ivc  to  warnint 
ifDf^icit  belief  in  a  theory  ^c  out  of  harmony  with  the 
ecncral  course  of  nature.  The  diflicuUic5  of  ob9crvjng 
accufHtely  the  movements  of  fish  are  proverbUl.  Even  In 
the  fioiall  stream*  of  thia  countrj'  we  are  far  from  havinj: 
discovered  all  the  5ccrcU  of  the  domestic  economy  of  the 
mIitioci,  and,  with  ;i1l  dut;  deference  to  eminent  iiuthontic« 
on  the  spot,  it  may  be  questioned  whether  th«  inference 
drawn  from  the  picscncc  of  great  numbers  of  dc^d  fish  In 

Ithr  Fn^cr  or  the  Sacramento  U  correct.     Thesf^  rivers  are 
liloraLly  tGcminf-  witli  salmon,  which  tlnd  in  them  aU  Ihe 
conveniences  of  nature  u-ithout  any  of  the  impediments 
iwhldi  maji,  in  more  populous  countries,   ha*  placed    in 
their  way.     The  salmon  have — or  bad  until  their  abundance 
!tem|)itcd  setilcni  to  wlabli^h  the  vast  "  canneries  "  where  so 
many  rrillinn  |K)iinHs  of  salmon  arc  ^tnnu^lly  prc^.fveH  in 
Btind — uninterrupted  access  to  these  rivers,  in  the  upper  waters 
Hikf  whi^  they  have  heavy  rapids  to  surmount:   pas^n^ 
■through  these  ihcy  get  more  or  le**  bruTtied,  while  on  the 
vttum  journey  Uiey  ar«  hampered  by  ice  above  a^i  well  as  by 
rocks  beneath.    ReacbLn£;  the  spawning  bed*  in  prodigious 
numbers,  they  fight  ju^t  iin  ihrir  congener?;  do  in  Kngland  : 
snd,  where  the  combatantf^  arc  so  many,  the  wounded  are  of 
■conrtc  numerous  in  proportion.     The  dead  fish  attract  at- 
^Bention,  becdiurc  they  coatc  down  In  hundrL-ds  Instead  of  by 
units  and  tens :  but  the  thousands  returning  in^fety  beneath 
the  shelter  of  a  dci^  and  muddy  nvcr  arc  not  noticed, 
bccAUtc  tliere  is  Tiuthinjj  to  ciiU  atlentlun  to  tht^m,     Mr- 
Stone  says  he  saw  no  live  kelt*  returning  from  above  the 
dtm  ;  but  this  is  net  conclusive  proof  that  they  were  not 

Iricra     They  would  not  show^  ilie  same  anxiety  to  get  down 
*  they  had  done  to  j^c!  up,  and  they  most  probably  lay 
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■■  It  foHo^C  he  contiDtiM,  "Uut  they  mnst  remain  In  the 
saJt  water  until  they  attain  maturity,  when,  impelled  by  tfaa 
natural  instinct,  they  resort  to  t!ic  pIjuxK  where  they  were 
brvd,  there  to  consummate  the  fiiul  act  of  their  existence;  X 
say  it  foUowA,  for  it  is  to  be  noticed  that  in  the  aficendtn^ 
aliaals  rioiK  but  mature  fish  are  to  be  tlUcovcrcd  TIk 
individuals  of  each  distinct  shoal — however  much  the 
several  varieties  of  fish  may  ditlcr  froni  each  other,  as  they 
do  in  Abe  and  quality— do  not  dtiTer  among  each  othef. 
They  are  all  of  the  «amc  or  nearly  the  «ame  magnitude; 
but  all  of  equal  age  so  far  as  the  conditions  of  ase  and 
iTiaturity  can  guide  the  juJgmenL  There  la  no  variation  of 
^rils^,  cr  other  definition  by  which  the  sabtum  of  the 
KaMcm  American,  or  European  5tream«  may  be  di** 
tingui^hcd" 

Tn  «iippoft  of  hi*  own  testimony  Mr,  Anderson  quota  the 
following  pa53agc  from  the  Report  of  Professor  Baird. 
describing  the  operatioiu  of  Mf.  Livingston  Stone  when 
collecting  salmon  eggs  In  the  Sacramento  River  for  the 
United  States  Comniidsioner  of  Fisheries: — 

"A  3i>t>t)tantial  timber  grating  was  built  <icnHs  the 
stream  (the  McLeod  brand)  of  the  Sacramento).  The 
grating  wftS  an  entire  bar  to  the  salmon,  no  opening  beio^ 
left  to  permit  their  passing  above  it,  and  the  expcriuocnt 
Kiiti-idod  Mr  Stuiie  that  t^tiimn  which  ascended  the  river  to 
spaui^  never  retumed  to  the  sea.  The  number  which  had 
pasAcd  above  the  grating,  before  it  was  finiKhcd,  he 
estimated  at  huiuirciU  of  thousands  while  thousands 
crowded  against  iu  lower  sides  when  completed,  vwnly 
attempting  to  pa«t.  Aa  to  their  retam,  he  failed  to 
dt«ooip-cr  a  single  live  f^Imon.  tJiou^jh  t1tnu.«ands  of  ilead 
one*  lodged  againtt  ihc  upper  side  of  the  gratinf;." 

This  question  is  of  so  much  pnKtical  impoEtanoe  that 
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a    digression   may   be   made   here    to  iJiscuss  th«    pf>»nt 

(whether  Ihi*  eindence  is  suflicicrUy  conclusive  to  warrant 
implicit  belief  in  a  theory  so  out  of  harmony  with  the 
general  course  of  nature.  The  difficulties  of  observing 
accurately  the  movements  of  fish  are  proverbial.  Even  in 
(he  small  streams  of  thi^  country  wc  arc  far  from  having 
discuvexcd  all  the  st!crcla  of  the  domestic  economy  of  the 
salmon,  and«  with  all  due  deference  to  eminent  authorities 
on  the  spot,  it  may  be  questioned  whether  the  inference 
drawn  from  tlie  [presence  of  great  immbers  of  dead  fish  in 
'the  Fraier  or  the  Sacramento  is  correct.  These  rivers  arc 
titcrally  teeming  with  salmon,  which  find  m  them  all  the 
^conveniences  of  nature  without  3.ny  of  the  impedimenLi 
[which  man,  in  more  populous  countries,  has  placed  in 
rtbcir  W'ay,  The  salmon  have — or  had  until  their  abundance 
rtcmptcd  settlers  to  establish  the  vast  "  canneries  "  where  :sn 
,in:Ln)'  mtllton  pounds  of  salmon  are  annually  preserved  in 
tins — uninterrupted  access  to  lhc3c  rivers,  in  the  upper  waters 
»f  whicb  they  have  heavy  rapids  to  surmount:  passiii};; 
through  these  they  get  more  or  less  bruised,  while  on  the 
return  journey  they  arc  hampered  by  ice  above  as  weU  as  by 
rocliA  bcncatli-  Rcacliirig  the  spawning  beds  in  prodigious 
numbers  they  fight  just  as  their  congeners  do  in  England  : 
and,  where  the  combatants  areso  man)',  the  wounded  arc  of 
course  numcrou*  in  proporllon.  The  dead  fish  attract  at- 
tention, because  they  come  down  in  hundreds  instead  of  by 
units  and  tens:  bucthcthotisandsrctuming  in  safety  beneath 
tlie  shelter  of  a  deep  and  muddy  river  are  not  noticed, 
because  there  U  nothing  to  call  ^Attention  to  them-  Mr. 
St^TW  says  he  fiaw  no  live  kelts  returning  from  above  the 
dam  ;  hut  thia  is  not  conclusive  proof  that  they  were  not 
there.  They  wfinid  rot  show  the  same  anviety  to  get  down 
bey  had  done  to  ^et  up,  and  they  mo^  probably  by 
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*  It  follow*/'  he  coin[nue»,  "  ihat  ihcy  musl  remain  !o  the 
salt  water  until  they  attain  maturity*  when,  impelkd  by  the 
nabuTdl  i&siinct,  they  resort  to  the  pbcc3  where  they  were 
bred,  there  tocon«umniat<:  the;  final  act  uf  their  cxb4enc&  I 
say  it  follows^  for  it  h  to  be  noticed  th^Lt  in  the  ascending 
shaab  ncrnc  but  mature  fish  arc  to  be  dbcovcrcd  The 
individuali  of  cnch  distinct  shoal  —  however  much  the 
sev-cml  varieties  of  fi»h  may  dilVcr  from  each  othcf,  a^  tbcy 
do  in  size  and  quality-^do  not  differ  unong  each  othci; 
They  ars?  all  of  the  tame  or  nearly  the  «ame  tna^itUKle; 
but  all  of  equal  age  ao  f ar  aa  the  contUtion^  of  use  AOd 
niaturit>-  cin  ^uidc  the  judj^nieni.  There  is  no  variation  ot 
^nti^  or  other  definition  by  ^hlch  the  salmon  of  the 
Eastern  American^  or  European  streams  may  be  di*^ 
tinnu^hol" 

w  support  of  his  own  tcRtinion>'  Mr.  Andersooqaotckthc 
foUowiim:  passage  frxtm  the  Report  of  ProJcasor  Baird, 
dcTtcnblnf;  the  operations  (if  Mr.  Livingston  Stone  when 
collecting  salmon  eggs  in  the  Sacramento  River  for  the 
United  States  Commis^iorer  of  FL-therics : — 

subitantul  timber  grnting  wds  built  across  the 
stream  (the  McI-cod  brarch  nf  the  Sacramento^  The 
grating  was  an  entire  bar  to  the  salmon,  no  opening  beioc 
left  to  pcfciit  their  pacing  above  it,  and  the  experiment 
»atl-ified  Mr.  Sterne  that  salmon  which  ascended  the  rtver  to 
sp^iwn  ncii^r  returned  to  the  sea.  The  number  which  had 
passed  above  the  grating,  before  it  wai  finished,  fac 
estimated  at  hundretb  of  thou«and«,  while  ihousaDds 
^'crowded  against  its  loner  ^ides  when  completed,  valitly 
attcmpttnf:  to  paA5.  As  to  their  return,  he  fjulcd  to 
discover  a  dingier  Irvr  snlmon,  though  thouunds  of  dead 
ones  lodged  again^  the  upper  side  of  the  plating.' 

Thi>  question  is  of  so  miich  practical  importinoc  thai 
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a  digTC^an  may  be  m^dc  here  to  di^Cdttt  the  point 
whether  this  evidence  is  fitifltcicntly  conclusive  to  warrant 
impijdt  belief  in  6  theory  »o  out  of  harmony  with  the 
1  course  of  rijiturc.  The;  dlfTLCuUics  of  otucrvintc 
MUTatcly  Uie  movemenU  of  fish  are  proverbial  Even  in 
the  nmAll  streams  of  this  country  wc  ore  fitr  from  having 
(liKCfivitrml  all  the  secrets  of  the  tloio«tic  economy  of  thtr 
salmon,  and.  with  all  due  deference  to  eminent  authorities 
on  the  spot,  it  may  be  questioned  whether  the  inference 
drawn  from  the  presenc[^  of  great  nitmbers  of  dead  fish  in 
the  Frascr  or  the  Sacramento  is  correct.  Thcs-e  rivers  arc 
literally  teeming  with  salmoa  which  find  in  them  all  the 
ienoc9t  of  miture  wtthoul  tiny  of  ihe  ini]ic;dnncnb* 
man,  in  more  populous  coiintricA,  h^s  pl^iced  in 
The  salmon  have— or  had  until  their  abundance 
tempted  settlers  to  establish  the  vast  "  canneries  *'  where  so 
many  million  pounds  of  salmon  are  annually  preserved  in 
tin* — unintcmjpted  access  to  these  rivers,  Ln  the  upper  waters 
i)f  whieli  ihcy  h;ive  heavy  rapids  to  surmount:  passing 
through  iheie  they  get  more  or  less  bruised,  while  on  the 
return  journey  they  arc  hampered  by  ice  above  as  well  as  by 
rocks  beneath,  Rcviching  the  spawning  beds  in  prodigious 
numbers,  they  fight  juu  at  their  congeners  do  in  England  - 
iftnd.  where  the  combatants  arc  &o  cnany,  the  wounded  nre  of 
rsc  numerous  in  proporlton.  The  dead  fish  attract  at- 
tention, because  they  ccme  down  In  hundreds  instead  of  by 
uniU  and  ten> ;  but  the  theu^and£  returning  in  safety  beneath 
the  shelter  of  a  deep  and  mutldy  river  ^u'c  iiot  noticed, 
became  there  is  nothing  to  call  attention  to  them.  Mr. 
tone  Kiys  he  saw  no  live  kelt«  rcturninfj  from  above  the 
am ;  but  this  Is  not  conclusive  proof  that  \Mzy  weie  not 
jlhere;  They  would  not  show  the  same  anviety  to  get  down 
they  had  done  to  get  up^  and  they  most  probably  lay 
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"It  follows,"  he  continues,  "that  Ihty  must  rcmwn  tn  the 
Kaliwatrr  tiniil  ihry  iilUtn  m;ifutit)',  when,  itnpcl]t;il  by  the 
natural  [nsimct,  Ihcy  resort  to  the  placet  vAcre  they  were 
bred, Uicrctocomumm&tcthc  final  act  oftlicir  existence  I 
Hay  U  follows,  for  h  is  to  t>c  noticed  that  in  the  ^isccnding 
fthoalft  none  but  mature  Ash  arc  to  be  discovered.  The 
individuals  of  each  di^lnct  »hoal  —  however  much  the 
fit!vcnl  varieties  of  fi.sh  may  tlincr  fnmi  t:sich  oIIkt,  ait  tlwjr 
do  in  si/c  and  quality— ^do  not  differ  among  each  other. 
They  arc  all  of  the  same  or  nearly  the  same  magnhudc; 
but  all  of  equal  a^^e  so  far  as  tlio  <^onclhion%  of  sixe  and 
maturit)-  c^n  guide  the  Juclt;tncnL  There  la  no  varl;ition  of 
£riise^  or  other  definition  by  which  tbc  salmon  of  the 
Eastern  Amc^ncpin,  or  Kura|H:;ifi  ^treamK  ntay  be  db- 
tingvisbcd." 

ui  support  of  his  own  testimony  Mr.  Anderson  qaotcb  the 
following  pa^^age  from  the  Report  of  Profenor  Banit 
deacribinj;  the  operations  of  Mr,  Livinfi:«ton  Stone  whca 
collecting  nalmon  cj:^  in  the  Sacramento  River  for  tbc 
United  States  CoTtnniMUiner  (if  PlsIicricN : — 

"A  cubfitantial  timber  grating  was  built  across  the 
|Btiwn  {the  McLcod  branch  of  the  Sacramento^  The 
grating  win  an  entire  bar  to  the  sslmon,  no  opening  b^u>K 
left  to  permit  their  paming  above  it.  and  the  experioicm 
Satisfied  Mr  Stcne  that  «a1mon  which  A»ccndod  the  river  to 
spawn  never  returned  to  the  aca.  The  number  which  had 
passed  at>ovc  the  grating,  before  it  was  finished,  he 
estimated  at  hundreds  of  thousand:!,  while  tbouunds 
crowded  against  its  tower  Aides  when  completed,  valnty 
aUemptIng  to  pas!L  A^  to  thdr  return,  he  lailed  to 
dti'Gox-er  a  single  IKc  ulmon,  though  thousands  of  dead 
oncfl  lodged  a^inst  the  upper  aide  of  the  gmtlag  " 

"nii^  (jucstion  b  of  so  much  practical  importaiioe  tJut 
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a  df^rcsslott  may  be  made  hac  lo  discuss  the  point 
whether  this  c^•fdencc  is  suffidcntly  roticlusivc  to  warrant 
implicit  bdicf  in  a  theory  90  out  of  harmony  with  the 
general  coiuise  of  nature.  The  dilfjcultto  of  obfrcrvuig 
Haccumtely  the  movement*  of  &h  ore  proverbial.  Even  in 
Ihe  ^mall  ttrc^ima  of  this  counto'  ^c  are  Far  rrom  havirj; 
discovered  all  the  sccicts  of  the  domestic  economy  of  the 
salmon,  and,  with  all  due  deference  to  eminent  aLthnHtics 

»on  the  »pot  it  maj"  be  questioned  whether  the  inference 
dr^wii  Iroiu  tbc  presence  of  great  numbers  of  dead  fish  in 
fte  Fnwer  or  the  Sacramento  U  correct.     ThL^e  rivers  are 
literally  teeming;  with  salmon,  which  Imd  in  them  all  lh« 
I  conveniences  of  uature  without  itny  of  the  impediments 
[vhidi  man,  In  more  populous  countries,   has  placed    \xk 
wa.y.     The  salmon  have— or  had  until  their  abundance 
:<!  acttlcra  to  establish  the  vast  "  canneries  "  where  so 
many  mflllon  poimdi  of  salmon  arc  annually  preserved  in 
tins— unintermpted  acce^  to  thcfic  rivers,  in  the  upper  waters 
of  which  they  have  heavy  rapidj  to  surmount :  pas^in^ 
^.through  the^c  tltey  get  more  or  less  bruitced,  wliilc  on  the 
Hretum  joiitncy  they  are  hampered  by  ice  above  a*  well  as  by 
Hvocks  beneath.     Reaching  the  spawring  beds  in  prodigious 
numbers,  they  fight  ju^t  as  their  congeners  do  in  England  : 
aodfivherc  the  combatants  are  so  many,  the  wounded  arc  of 
cowrse  numerous  in  proportion.    The  dead  fish  attract  at- 
^Kcnlion,  because  they  come  down  in  hundreds  instead  of  by 
units  and  ten& :  but  the  thousands  returning  in  safety  beneath 
Uic  shelter  of  a  deep  and  muddy  river  are  not  noticed, 
because  there  U  nothing  to  Ci.II  attention  to  thein-     Mr. 
Stone  saya  he  saw  no  live  kcitt  returning  from  above  the 
dam  ;  bst  this  h  not  conclusive  proof  that  they  were  not 
there.     They  would  not  show  the  same  anxiety  to  get  down 
aad  done  to  get  up,  and  they  most  probably  by 
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M^c^s\y  3l>out  in  llu:  <lcL-p  pools,  awaiting  a  flooj  to  carry 
them  dowa  The  dead  fish  would  raiurally  float  and 
attract  attention,  and  the  very  fact  of  thousands  of  belts 
being  crowded  above  £in  impassable  dAm  would  be  likdy 
— to  jiidge  froiTi  our  own  experience  in  this  countiy-*4o 
engender  di.^c^se  and  hapten  death. 

Ml.  Stone  says  nothing  aa  to  the  len^h  of  time  during 
which  the  dam  built  by  him  acm**  the  river  remained  a 
complete  b^itrricr  to  tlie  ^sh.  His  epawn-colioctini;  opera- 
tions usually  occupied  about  a  month  os  \zs^.  ^AH^thcr  ht 
dcstraycd  the  ilam,  or  made  an  opening  through  il  for  rhc 
later  Bsh  to  pass,  or  lef^  it  to  be  washed  away  by  the 
6ood5,  he  docs  not  say.  But,  whatever  the  facta  in  reganJ 
to  the  tish  th^t  had  passed  above  the  dam,  they  ;ire  nu 
proof  of  what  hap]>cned  to  the  ti^h  that  were  kept  below  it ; 
and  Mr.  Stone  found  that,whcn  they  t>ccamc  dishcaricDcd 
by  their  repeated  allempis  to  p^iss  it,  thrry  dropped  down- 
Mream  to  the  spawning  bedw  bctow,  so  that  it  became 
impoaaiblc  to  trace  their  Jifter  movements. 

On  the  important  quc^^tiuii  of  tlie  lizc  of  Ihi:  fish, 
however,  Mr  Stone's  experience  on  the  McLeod  Kiv^  b- 
at  variance  with  that  of  Mr  Anderson  on  the  Fra^cf. 
lie  aw«^s  for  instiinc:c-.  when  spraVing  of  his  sp^Hnhlg 
operations  in  the  autumn  of  the  year  1S73,  that  "at 
time*  the  salmon  caught  would  be  mostly  malcs^  at 
other  timet  mostly  feniates,  and  at  other  times  neafly 
ali  grilse  .  >  .  .  The  weight  of  the  salmon  caught  (\tk- 
eluding  grilse)  varied  from  Icaa  than  h^d^a-iiound  to 
29  lbs."  As  the  spot  at  which  thwe  fish  were  captured 
was  over  X50  miles  from  the  sea,  there  can  be  no  dovbt 
that  thc>'  were  all  going  up  to  spawn ;  and  if  wc  are  to 
accept  tbe  statement  that  ihcy  would  all  die  after  spavin 
ing  Ofice,  we  must  account  for  the  fact  tm  tbe  h 
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dther  that  many  of  the  smolts  remain  !n  the  sea  for 
several  years  before  migrating  up-stream  as  adult  salmon, 
or  that  their  rate  of  growth  is  either  very  much  more 
irr^ular,  or  very  much  more  rapid,  than  is  the  case  in 
Europe;  Otherwise  it  is  impossible  to  account  for  the 
laj^  salmon  which  go  up  to  spawn,  and  for' the  small 
salmon  which  accompany  them  on '  the  same  errand. 
Either  the  small  fish  are  of  the  same  age  as  the  large,  or 
the  reproductive  age  varieSj  not  by  a  few  months,  or  even 
a  year  or  two,  but  by  several  years,  in  different  fish  of 
exactly  the  same  spedes  living  under  exactly  the  same 
conditions. 
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CHAPTER   m. 


Power  of  Man  over  (h*  Fkhcnet  —  Tinning  Silmon  on  flie 
Columbu  Ri%ti^Mii;r*lioii  of  tt^C  Salmon— Fii<d  Engines— 
iTieir  ProhlbllLon  hy  Magna  Clinrti— Suke  Net*  in  .ScoeUnd— 
Movabk  Ncti— Thcit  iLcpiIntion  —  Mesh  cJ  Nets — Ooisc  Seucos 
^Salmon  Spfrdriue — DestTuciionof  Fry. 

Whether  the  autcraent  that  the  Pacific  Salmon  ftpavn 
but  cnce,  and  yet  arc  able  to  muiiitain  90  enormous  a  atod; 
uf  Ttah  in  those  nvcrs,  can  be  i^ub.itantiatcd  i>f  not.  the  fact 
of  i^uch  l;irgc  numbers  nf  livh  perishing  aftcf  tpawnuij; 
brings  into  frc^h  prominence  two  points:  is1«  the  extra- 
ordinaiy  rcpToJuclivc  powcri  of  tins  fish;  and  3mt  the 
great  influence  that  man  can  exert  over  the  fiAhcrieA  to 
their  detriment  in  other  ways  than  by  mere  Jcgitinmtc 
fishing. 

With  all  the  drawbaclc^  of  their  cxfitence  :  villi  dtsenxe 
and  accident  dealing  death  in  all  dirccticns :  with  cnemk^ 
at  every  turn  w^ilin;;  fur  tlicir  prey :  *Tth  tlic  innocents 
subject  to  a  perpetual  nia^acre,  «o  that  the'*9iurviv3l  of  the 
fttti:-'^t"  Mcmn  to  resolve  itself  into  the  "survival  of  tbe 
luckicKt,"  it  scem»  iimaung  Uiat  na  many  millions  fthould 
ever  arrive  at  mattiritj'  in  aningieriver.  On  the  other  hand, 
it  is  hardly  less  aurprisini*  that  man  »hou!d  be  able  not 
tfi  decimate  but.  to  annihilate  budi  abmidance:  There  li 
little  fear,  happily,  that  the  Canadbn  and  United  States 
atithoritic:;  will  blindly  allo\^'  Mich  a  ,<(ouroc  of  wealth  to  be 
sapped,  but  the  wimr  f^tc  which  ha^  befallen  the  fHheHes 
of  the  Old  World  will  a^iiredly  overtake  those  of  the  N«v 
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H  jf  the  same  obstacles  arc    placed    in    their  w^y.      The 

H  Allantk  sfilmon  is  naturally  no  leas  prolific  than  the  Pacliic 

f  salmoa      If  rhe  brwding  stock  perishe*  in  the  one  case 

afkcf  one  act  of  Teproduction,  and  9;till  the  riven  swarm 

twith  6ih,  how  b  it  that  in  the  olhcr  case,  with  the  circful 
prntpctimi   of  the  parrnt   Psh,  which  arc  Vnown   In    be 
capable  of  brrcdirg  over  and  over  again,  the  supply  rtiil 
falU  short  of  what  It  was  in  former  days  ?    The  natural 
enemies  of  the  salmon  arc  a^  active  and  as  abundant  in 
America  as  in  Ern:l3nd ;  Indeed  far  more  so,  for,  with  a 
dense  population,  ctten  and  wild  birds  in  the  frcah  waters 
2ud  seals  and- grampuses  in  the  sea  arc  far  less  niimcraus 
tlun  formerly ;  while,  as  regards  mere  fishing  operations, 
the  legitimate  Rshcmian  has.  for  some  ten  or  twelve  years 
at  any  rate,  been  quite  as  cnLTgctic  in  his  attcrnpti  to 
capture  the  fish  in  British   Columbia  and  Califorria    as 
■in  this  country.    In  1876  it  la  edtlmatcd  that  the  "can- 
ncrie!i"  at  Uie  immth  fiT  the  Columbia  river  5cnt  away 
4CWopoo  pounds  of  salmon,  besides  which  probably   a 
fifth    of   that  quantity   was  salted,    and   large    number? 
were    taken    by    the    Indians,       But    the    forty    million 
pounds    of    tinned    salmon    probably     represent    nearly 
double  that  quantity  of  salmon  actually  captured,   since 
only  the  best  parbi  of  the  fii^h  arc  preserved,  and  large 
quantities    often    epoil,   after    an  unueually   good    catch, 
bcfurc  the  Ciuining  c^LtbIi%hmcntn  can  keep  pace  with  the 
■kupply.     And  yet,   with  thjt;  enormous  take;,  the  upper 
^^rticns  of  the  river  are  found,  after  the  nct^  arc  off,  to  be 
swar^niint:  uitli  brt-cdiny  fish.     The  cxpicHsion  "legitimate 
fijtbemun  "  mxy  probably  give  rise  to  controversy,  though  , 
it  is  capable  or  Tairty  accurate  dc^nition     The  c:;:ience,  so  to 
speak,  of  the  falmonqucstion  lic»  in  ihefact  that  Ihe  fishery 
^B  not  cctfiducted  in  the  open  sea.    Very  little  fishing  for 
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salmon  take^  place  more  tlian  two  or  three  mHcs  from  ibc 
shore,     Tho  salmon  •taves  the  fi^bcfman  the  tronbtc  of 
pursuirg  him  in  the  deep  watcn  of  the  occaiL      Rc^laH)r 
evcty  year  he  cninc»  close  to  the  shore*  fediii^  h£ft  way 
along  the  coast,  anil  |}l:iying  about  In  t)ie  estuaries  of  the 
nvers  or  in  the  sea  immediately  oubude,  where  bis  capture 
b  easy.     If  not  cut  oiT  in  the  ica,  he  pr»3e»  fbnraf  d  into 
the  drcumscrihed  area  of  the  river,  where  his  de?itnicttiin  b 
still  more  certain  and  easy.     Indeed,  the  circiinU(tanoe«  of 
hiscxistencearcsuch  that  he  is  pr('LCticallycoinplctel>-iit  the 
mercy  of  man.  tor,  if  a  due  pi^portion   of  fii^h  arc  not 
permitted  to  ascend  to  the  breeding  beds  th<;  lith«ry  iDU^t 
fall  eft    "  Legitimate  "  fbhin^,  tbcrcrore,  implies  the  U9C  of 
such  instrumcnls  and  in  luch  a  maiiTii^r  lliat  tlits  esMmti^ 
condition  is  fuliilled,  wliilc  the  d^h  that  are  captured  are 
taken  in  the  best  possible  condition.     Where  a  pafticulu 
engine,  '^ngly  or  in  twos  or  threes,  may  have  no  apprcoablc 
eflfect  on  the  stock  of  fi^  in  a  river,  Its  excessive  midti- 
plicatioQ  and  indi;»cnminatc  use  may  mean  the  ruin  of  a 
fiAhcry-    Tlu*(  is  the  argument  in  the  cas^c  of  5tak^nctft  and 
other  ftved  engines  for  catching  Ralmon.    A  stake-  or  bog- 
net  may  be,  as  the  Scotch  fishermen  so  stoutly  muntain, 
the  only  instrument  by  which  salmon  can  be  taken  In  really 
^st-raEc  condition  ior  the  tabic  ;  and  a  sinf;le  stake^net  or 
two,  of  limited  dimensions,  will  do  no  more  than  take  toll  of 
the  fuh  Xi  they  enter  the  highway  to  their  breeding  places. 
Htit  a  do£en  or  a  score  or  a  hundred  5take-net3,  placed  tier 
upon  tier  behind  each  «jthcr,  working  night  and  day,  inter- 
cepting every  fish  that  pa&;cft,  and  blocking  the  entrance  to 
the  river,  do  more  than  take  toll.     Like  a  turnpike  E^te 
in  a  leading  thoroug^lifare,  they  ob&trxict  the  traffic   and 
reduce  it  to  a  minimum.     The  salmon  cannot,  like  their 
friends  the  Rcbeccaitcs  in  Wales,  pull  down  the 
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tfon  :  neither  can  they  turn  back  and  ^  by  another  road- 
Thcy  arc  nn  the  horns  of  a  dil£mni;i,  frtnn  which  escape?  is 
impogsiblc.  They  quietly  submit  to/*^<v  maj'^tf,  and  have 
their  revenge  by  dying  out  altogether.  Of  course  it  b  not 
only  a^In^  fixed  engines  iKtt  this  Indictment  may  be 
ur^cd  Movable  nets,  with  small  meshes,  may  be  used  in 
such  numbera.  and  so  continuously  by  relays  of  men,  sl% 
practically  to  block  the  mouth  of  a  river ;  but  meti's  arm* 
lirc^  and  their  intervals  of  rest  give  opportunities  to  the 
^Imon  which  the  f^xcd  cn^ncs,  never  sleeping,  observing 
no  Sabbath,  ^nd  nlw.iys  ^^hing,  deny  them. 

Moviable  nets,  again,  are  mere  susceptible  of  r^i^lation 
thao  fixed  enffincan     The  uac  of  fixed  engines  implies  the 
u^  of  the   goii    for  erecting  and  maintaining  tfiem^     In 
England  and  Ireland  the  law  recodifies  the  right  of  the 
public  to  fiih,  without  let  or  lundrancc,  in  the  waters  of  the 
»ca;    but  the  employment  uf  fixed  engines    practically 
restricts  this  T\fii\%  so  far  as  the  area  which  they  im* 
mediately  control  h  concerned,  to  the   persona  erecting 
them.    Such  (jcrT^on^  therefore,  when  Ihcy  do  not  enjny  the 
exclusive  right  to  the  foreshore  by  virtue  of  a  royal  grant 
or  charter,  are  trciipassers  upon  the   public  rights^   and, 
from  any  injury  they  may  inflict  en  the  li^hcik's. 
engine*;  they  erect  arc  fit  objects  for  the  exercise  of 
public  iadjgnation.    But  everybody's  duty  became  nobody's 
'duty  in  thb  es  in   other  matters  -.    fixed  citginea  were 
tolerated,  and>  as  Ihu  knowledge  of  their  ca]iaciiy  to  take 
targe  quantities  of  fisih  at  little  cost  of  time,  trouble,  or 
money,    extended,    their    u.ic    became    more    and    more 
general    The  first  great  st^ind  ;iga]n>;t  the  use  tif  Axed 
engines,  ai  ^leh,  for  the  capture  of  salmon,  wa«  made  on 
the  Tync,  where  their  use  wa^  introduced  about  the  year 
1S3S  or  1839.     Simultaneously  with  their  introduaion,  tJic 
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produce  of  the  salmoft  fi&hcries  began  to  Till  off  ta  so 
marked  a  minneT  as  to  give  rise  to  the  imprer^'aon  that  the 
stakc-ncLs  wcie  At  tLc  bottom  of  tbe  miscliicf,  and  a  local 
Act  of  Parliament  was  passed,  abolishing  these  engifw* 
within  ^  distance  of  four  cind  a  quarter  miles  on  each  Fide 
of  the  mouth   of  the    nvci,     Tliat  the  disuse  of   these 
engines  was  an  fldvnntngc  was  pmvcd  by  a  large  hcreaw 
in  the  number  of  fish  entering  the  river :  but  the  beneJh  to 
the  Scries  w^  nullified  by  the  intfoduction  of  an  ftlmoA 
equally  df^structivc  implement  In  the  "hang-net  "and  by  the 
erection  of  fresh  stake-nets  on  the  shore  beyond  the  llmils 
to  whtch  the  Act  a^ipUcd     At  length,  in  iSGi,  rarliamcnt, 
satisfied   nf   tlie   ifijuTiiiUK   cTcct    of   lived   mginc»,    ^^^ 
interferedr  and  prohibited  the  use  of  nil  «uch  Jnf;tnnneiit« 
throughout  the  whole  of  England  and  Walc^  occcpt  such 
as  could   prove  their  legal   right  to  exist   by   virtue  of 
(^nt  or  charter  or  fmmemorial  nsaffCH    This  svceping 
mc^urc  wa3  justified  on   the  ground  that  the  engines 
in  iiut-Htiiiii,  besides  Ijcing  a  ^pL-ui^Ic  injury  lo  tJie  riHbericw 
were,  as  already  pointed  out,  more  or  le^^u  a  public  nutnnc^ 
andj  further,  that  they  existed,  so  far  a5  navigable  riven 
were  concerned*  in   direct    defiance  of  a  long  scries  of 
statutes  dating  from    Magna  Charta.     This  great  "pat 
ladium  of  English  liberties"  stipulated    that  "all  ircir> 
in  the  Thames  aiid  Mcdway,  and  thi'oughout  all  EoglaDdl 
except  by  the  aca-coast,"  should  be  "  utterly  pnt  dovm  "  ^— 
*' Omrtes  kitUiU"—^  Hcm^-  lll/s  confirmationof  the  Great 
Chiirlcr  has  it  {9  Henry  III.  c.  2i)—"ti^tMHttn-  dc  cderv 
ffinifut  p^  Tamisiam  ti  Mrd'.vayam  ft  f^r  t&fitm  Angham 
i»i»*  per  c0s!eram  maris."     These  "  kuUUi"  were  fashing 

*  Ruflhtiad*!  cdjtioQ  of  iho  Statute*  renders  IhiM  "^mt  aitfy  \pf 
thr  «:;(-cci\^/'  Thii  it  rridrnily  a  fnjurajulaiian  of  ibt  vtord  fof  i* 
the  «<i£itial,  which  could  only  hav«  nteud  *^  CKC«pt" 
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vrctrt  or  tngincs  fixed  wholly  or  partly  across  the  5trcftin  for 
ihc  puipu^  uf  intercepting,  aiuong  udicr  fi^ti,  tbt:  lui^ratuvy 
saimimida. 

Not  that  this  clause  w.u  prompted  by  a  regard  for 
Ihr  interests  of  the  fi«^herit::s.  Thrr  kul^Ui  were  a  serious 
obstruction  to  Uie  navigation  of  the  rivers  then  l!ie  prin- 
cipaJ,  aod  almost  the  only,  highways.  The  mairtenAnce 
of  an  unimpeded  waterway  was  the  first  consideration: 
the  prelection  ofthc  fisheries  was  only  a  secondary  object, 
if,  ind(^,  it  was  at  that  time  thought  of  at  all.  The  injury 
done  to  the  salmon  5shcTics  by  weirs  was  not  recognised 
till  dftcrL^'^rds,  and  x%  waj  only  by  an  afterthought,  in  later 
year^,  that  the  framersuf  M^tgnaCharla  wercctrdited  with  a 
dcsilt  to  protect  the  fitheries  when  they  directed  the 
pullii^i:  down  of  the  wdr$ :  for,  although  several  subacquciu 
&1^tutes  recite  (a«  in  25  Kdw^  HL  c  4)  that  "the  common 
passage  of  boat?  and  ships  in  the  great  riverfi  of  England 
be  often  tintcs  annoyed  by  the  inh^nsmg  of  gorccs,  mills, 
wean,  stinks,  stakes  and  kiddlos*  in  great  damage  of  the 
people  '*  *  and  proceed  to  order  their  demohtion,  it  is  not  titl 
1472  that  the  protection  of  the  lishcrics  is  claimed  &5  one  of 
the  objects  of  the  Charter  In  that  year  the  Act  12  E(MV 
t  7.*  fedtcfi  that  the  clause  against  kidele  in  "the  great 
and  laudable  zft^utc  of  Magna  Cbarta  wa:i  made  for  the 

>  Jtcm  pur  cc  qc  commano  puaA|[ca  dc  nccfs  3r  baEclx  cji  lo 
jtr»ati  rivcrt  il'Englctctre  «i  vont  vov«bt  Utili  dcstouibti  p^r  k  Tcvcr 
Ac  goitz  niDlirH  csianks  CAtacki;»  &  LlUcui  en  gr^ni  damage  du  people 

*  "  iLon  com*  par  \*  laudAble  c^tJUuit  dc  Magnn  C^irta  cntrc  aulTM 
c\tt»T%  cu  ontdgnc,  de  umti  Kltldft  pci  Tlumcac  <i  Mcdrwry  &  per 
lout  lo  Roialmc  Dcnglctcrrc  Acrroicai  oustjcj,  tiooun  per  Ic*  <ootte£ 
dd  piear.  Qutle  *st:»tuir  Mw  fnit  piiT  graund  bion  di?  imii  «it  tcrr<^ 
en  oHiiLuit  Ici  lUdtuic?  dcs  touti  livm*  cnai  qc  Icr  aicf^  &  b^teuti 
avraxnt  «&  yocux  Ieu«  fiiiunk  &  Urge  p:itGi^f,  &  nim  en  s^vfktioa  dc 
tout  fryr  dt  poaun  prLM;rcti  cii  \^i  mi'siiLes." 
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great  wealth  of  all  this  land,  In  avoiding  ihe  straitne^  of  alt 
rivets,  so  that  ships  and  boats  might  have  in  them  their  lar^^ 
and  free  passage^  and  ais^  in  safe^ard  of  all  the  fry  tff/Uk 
spaivned'withiH  ihssants:'  Even  here,  indeodj  it  n  i>ot  sofnuch 
to  the  salmoD  in  particular  as  to  the  "  fry  of  fish  "  gcner^y 
that  Uie^e  obstacles  to  navigation  were  felt  to  be  a(  Ihc 
same  lifiic  deirlmcntal.  But,  although  tlie  use— or  rather 
the  abuse— of  luced  cnf^ines  did  undoubtedly  pby  « 
large  ijart  in  the  cletcrloration  of  the  English  »a1fnon 
fi«hcne«,  even  here  we  fail  to  find  an  enemy  ncceB;arily 
iaU\\  to  them.  That  t'arliament  was  wise  in  peremptorily 
abolbhiTL^  tl^m  cannot  be  questioned :  bdccd  h  had 
hardly  any  option  in  the  matter;  for  to  have  atUtranly 
limited  their  number  or  position  would  have  been  to  ajiow 
one  m^n  to  exercise  a  public  right  m  the  use  of  a  particuUr 
engine  while  denying  it  to  another:  and  the  only  possible 
course  was  to  deny  altogether  any  public  right — the 
nature  of  the  engines  themselves  rendered  doubtful  the 
maintenance  of  any  such  n'ghl — and  to  save  only  the  In- 
alienable rights  of  property  in  private  nsherics,  Even  3c\  tfift 
exercise  of  the  right  to  lue  the^ie  private  engines  was  nude 
subject  to  the  understanding  that  they  sliould  obienv  an 
annua!  dose  time,  and  was  otherwise  hedj^^od  about  with 
stringent  conditions  which  largely  dimini^cd  their  de- 
structive powers- 

If  stake- nets  and  soch  tilce  engines  were,  pet  i« 
neceAsaiity  fatal  to  tlic  prosperity  of  a  salmon  river,  then 
^e  fisheries  of  Scotland  ought  to  be  in  far  worse  pJI^I 
than  those  of  England.  By  the  pe«uUar  conditions  of  the 
Law  in  Scotland,  the  right  to  6!ih  for  salmon,  rot  only  on 
the  foreshore  but  in  the  sea  itM^lf,  Ih  a  private  right,  exiJEtmg 
only  in  the  Crown  or  in  those  who  have  derived  their  right 
from  tlic  Crown.    "  There  can  be  little  doubt*"  ^d  Lon 
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laiK^Ilor  Chclnuroixl  m  a  judicial  decision,'  "that 
nlmon  fishing  at  an  early  pcnod  of  tlic  hi.'Ftory  of  Scotland 
were  regurded  as  possessing  a.  peculiar  value  over  other 
fidUDgs  und  were  distinguished  from  them  in  &  remarkable 
maDner  They  were  classed  viter  rtgaJia.  They  arc  only 
capable  or  belonging  to  a  subJL-ct  by  an  express  grant  from 
the  Cron-n  or  by  a  Rrant  of  fishings  generally,  followed  by* 
such  an  u»eT  of  salmon  fi^hia^  as  proved  that  it  wastntci^dcd 
to  be  comprehended  withm  the  general  terms  of  the  grant** 
The  ll«  of  stake-nets  and  other  fixed  engines,  therefore^ 
whicH  in  England  could  seldom  be  practised  as  private  I'tght, 
and  which,  earned  on  by  the  public,  was  opposed  to  public 
i^htii  at  large,  h^  always  been  recognized  in  Scotland,  where 
all  round  the  coast,  and  in  the  estuaries  of  the  rivcis,  such 
crginot  exist,  and  form  the  most  general  mode  of  fishing  for 

salnioo.  Itifltructhatthtseerginc^havealways  been  subject 
hf  more  or  Ic&scflicicDt  legislative  restrictions  by  wliidi  their 
destnidlvc  powers  were  In  some  extent  kept  in  check. 
Indeed  the  old  Scotch  laws  afford  the  earh'cA  iostancc  of 
a'weddy  clo»c  wa&on/'  for  in  an  Act  passed  About  tlic 
year  1220  the  following  curtoua  provision  occurs  for  main- 
taining  a  free  passage  throufjh  cruivcs  or  dam-dykes . — *'  It 
b  lEtatutc  and  ordanit  be  King  Alexander^  at  Pcrtli,  an 
ThujMliiy,  l)t:fore  feisl  of  Sanct  M4T^-aicl,  with  consent  of 
the  EtUs  B^nines,  ;md  Judges  of  Scotland,  that  the  midst 
lot  the  water  «all  be  free,  in  sa  mekill  that  anc  swinc  of 
three  zcarcs  ai.dd,  and  wcil  fed,  may  turn  himself  wilhm  ft, 
in  «ic  ane  mancr,  that  nether  his  grunitc  nor  his  taU 
luich  any  of  the  banks  of  the  water  And  it  b  statute  Uiat 
|all  watcTis  be  &e,  dnd  that  within  tham  na  man  sail  slay 
fra  the  Saturday  cftef  the  cvin  fiong,  or  cvciung 
lyeris,  until!  Monday  cl^  the  &w^  rysing."  But  it 
'  CajnEael  t^  Cotmmui<uvcf«  of  W«o(l2  ^md  Forctt«, 
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is  equally  tnie  that  these  legislative  ^actments  were 
always  enforced,  and  a  fixed  cn^nc  in  Scotland  wa-t  quite 
If  deadly  an  instrument  as  a  fixed  engine  In  England  A 
Select  Committee  of  Ihc  House  of  Commons  appointed  in 
1836  to  inquire  into  tlic  Scotcli  salmon  fishcricfl  reported 
that  the  pfovl^ion  of  a  wpcVly  clo5c  time,  or  "Saturday*? 
slap,"  hud  "from  an  early  period  formed  part  of  the  bur* 
or  Scotland,  regarding  salmon  fishings,  but  certain  norcl 
modciK  of  fishing  not  in  nver^  but  upon  the  «ea-coa9t  and 
near  the  moulhfl  of  rivers,  having  been  recently  introduced, 
the  regulation  has  been  evaded  or  disregarcIcA"  The 
amendments  of  the  Sccrtch  Salmon  Laws  which  have  talcen 
place  ^nce  the  date  of  thi$  report  have  resulted  :n  the  more 
ilrict  enfoirnncnt  of  the  I>iw,  and  as  a  consequence  the 
fisheries  h-ivc  improved.  There  \^,  therefore,  netliing 
essentially  and  radically  wronff  in  the  use.  under  proper 
rcttfiLtiuns,  of  fixed  engiiic?i»  the  ahu&c,  4^  dUt^aguhhcd 
from  the  reasonable  use»  of  which  ts,  hou^ever,  to  be  meet 
car^futly  guardLsl  a^ainsl 

Tumipg  now  to  the  cmplciymcnt  of  other  englnet,  such 
as  movable  nets,  we  have  ^-cn  that,  in  xxx^  case,  they  ate 
not  open  to  the  objections  which  may  be  ur^cd  ^ainit 
fixed  endues,  but  they  arc  equally  tUble  to  abunc  in  other 
respects.  The  employment  of  a  series  of  net*  reaching;  right 
across  the  whole  width  of  a  river  may  cfiectually  bar  the 
progress  of  the  fi^dt  The  use  of  a  mesh  so  small  ax  to 
capture  immature  ftrth  u-ilj  be  equally  detrimental  q. 
another  way;  for  if  all  the  chickens  are  caught,  no  hem 
can  Tie  reared  and  no  z^x,^  laid.  Ilic  advantage  of 
Stopping  the  usre  of  nets  at  short  intervals,  to  give  a  lair 
proportion  of  the  6nh  a  free  pa^sa|^  up-stream,  is  as  great 
in  the  case  of  movable  nets  as  of  iixed  cngtites.  All  these 
points  have  received  the  attention  of  the  Lc^ature.     Is 
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!ni:lnn<!  the  kn^h  or  nct^  has  been  limited ;  their  method 
UK  is  carefully  watched  and  rcj^Utcd  by  the  local 
loritic;;  their  mesh  hA!c  been  restricted  to  a  minimum 
of  two  Inches '  from  Irnot  to  knot,  or  ci^^ht  inches  round, 
except  under  llic  special  authority  of  the  local  Conacr- 
vatOTi,  who  may  allov^'  the  use  of  s  mesh  as  §m:ill  as  six 
inches  round  ;  a  weekly  cTo^c  season  lasting  from  43  to  43 
houT^*  has  been  ci^t^blbhc^  dijrin^  which  all  fr^mg, 
except  by  rod  and  line/  is  prohibited  ;  a  licence  duty  is 
imposed  on  instruments  used  for  capturing  salmon  in 
KngUnd  and  Wjlcn  and  Ireland,  thouijh  mit  in  Scfrtland, 
the  funds  derived  from  this  source  being  placed  at  the 
disposal  of  the  local  Boards  of  Conservators  appointed  to 
enforce  the  laws  for  the  prutcclion  of  the  salmon  ;  ani  last 
but  not  lea^t,  an  ;mnu^]  clo^?  «;&ison»  never  less  than  154 
d&y^*  has  been  fixed,  during  which  no  ncttii^c  whatever  b 
alloived.  But  moat  of  these  rc^gulalionx  arc  of  modern 
ori^n.  and  the  rtringeni  application  of  all  of  them  datca 
firom  quite  recent  times.  Under  the  old  laws  a  weekly 
close  time,  in  CngUmI  and  Witles  at  least,  was  unknown. 
The  size  of  the  mcth  of  nets  wa«,  at  any  rate  until  the 
■  time  of  Queen  Elisabeth,  an  unconsidered  trillc.  and  nct< 
makci^  ucte  under  no  obligation  to  carefully  adjust 
their  "maihes"  to  sd:  the  requirements  of  an  Act  of 
rarliament ;  while  the  annual  close  ^a-ioo,  if  observed  at 
all.  cerUinly  did  nut  fulfd  the  object  for  which  it  was 
ordained,  vit,  the  protection  of  the  breeding  fish.     Indeed 

■  ll  inch  Irom  knoi  ia  knot  in  Scailand  arid  Ireland, 

**  TlHnjr>TO  hgiirs  ia  Scotl^d  and  fciny-ei;cbt  boui;i  in  Ird:uid. 
'  In  EngUnd  uid  Waica,   pulu   and   puichcrs,   owLoj;   to   th< 
difficulty  of  putlmg  ihem  cut  of  ^nr  every  S.ihirday,  vtil  r«ttrmng 
lUnii  ii^^iu  every  Monday,  arc  cxcmpi  fiori  the  vcrkly  c\n^  tcaum 
on  poyiiig  tho  penalty  of  an  incroaBcd  arinual  close  KAion. 
*  One  hundred  and  ^xT>'*cighi  dayt  in  Scotland  and  IrcLind. 
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the  oTd  close  tlmos  were  too  often  made  to  covi*r  the  fce«t 
part  of  the  legitimate  Ashing  season,  and  allowed  lUhing  tc 
take  pLicc  Jill  through  the  spawning  season.  An  Act  of 
Qtic«n  Anne,  for  instance,  fixed  a  close  season  in  Hamp- 
shire from  30th  Jxine  to  uth  November,  and  this  «at 
"iuncndcd"  by  i  George  I.  c  iS,  which  m^dc  llic  close 
scasonexCcndfrom  ist  August  to  i?th  November.  ThlsUtt- 
named  Act  again  fi^ed  a  close  tunc  for  tiae  Sevem,  Dec; 
Wye,  Wear,  Tecs  Ribbic,  Mersey^  Don,  Aire,  Ou>e,  Swale, 
Cal^r,  Wharfe,  Ure,  Derwcnt  and  Trent  from  "  the  List  day 
of  July  to  the  12th  day  of  November  for  ever;"  and  it 
was  not  till  1750  that  tliisclcsc  season  wa^  found  'ineon- 
venient  as  to  the  said  River  REbhIe  by  reason  that  the 
time  limited  for  restraining  the  taking  fish  therein  U  Dot 
property  suited  or  adapted  to  tlic  fishing  season  Iheie- 
The  close  sea^n  for  the  Rifablc,  it  may  be  added,  is  now 
from  1  at  September  to  ist  Febmaiy,  and  the  do^  season  for 
ail  the  rivers  named  covers  approximately  Ibc  aamc  period 
Thif  question  of  dose  ttme>  together  with  that  of  the 
oiesh  of  ticts,  brings  us  from  what  Iiak  been  ealkd 
** legitimate  fishing'*  to  what  we  may  call  " iUegitimatc 
fishing" — the  alaughtcr  of  breeding  ibli  and  of  yoking 
&y.  For  ages  the  piaurcsque  practice  of  "burning  the 
wator  "  for  salmon  was  carried  on  in  England  and  Ireland 
aa  well  as  Scotland,  and  the  spearing  of  the  gravid  fish 
off  the  spawning  beds  long  held  its  own  as  a  recognised 
form  of  sport ;  yet  there  alwaye  seemed  plenty  of  fish 
to  be  lei.%tcrcd,  Jtnd  plenty  to  be  netted  in  the  sea  below. 
For  agei  the  capture  of  smolts  wa«  carried  on  \  yet  evety 
year  the  cry  was  still  "They  come;"  and,  04  Ma^>eth 
Ibndly  believed  that  his  *'  castle's  strength  "  could  "  laugh  a 
siege  to  scorn,"  so  the  riverside  inhabitants  made  no  doubt 
that  the  v^ngholds  of  the  dalmon  could'loi^  withstand 
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sucb  onslaughts  as  they  made  upon  them.  The  smolts  and 
the  kippers  were  only  the  gleanings  of  the  salmon  harvest, 
the  bulk  of  which  was  gathered  by  others  in  the  sea,  and 
were  all  the  return  that  the  proprietors  of  the  upper  waters 
got  £rom  the  seed  which  was  sown  oa  their  property. 
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CHAPTER  IV. 

Ibe  Dcicriorklion  of  the  Salmon  FTiTiene*^OaBa 

duaicn  of  l^ound  Lock*— C.u^»— l'oUuEiofi>--V(i]uc  of  Ukiie 
jind  M:tnuru<:tunri£  Incluslnt^  i:i>nirA^Toii]  with  ?SjJmoii  Flahcric^' 
Evil  of  Wcirv— ExnmpLc^  of  Uic  Advjunogc  cJ  their  RcmcvaL 

The  old  la^s  forbade  in  ecncral  terms  the  destruction  cf 
the  ffy  of  salmon^  but  tlicir  provisions  tverc:  ignored^  sjid 
they  did  not  prohibit  Xh*:  killing  of  the  spawning  tish  at  all, 
except  so  far  as  an  Ulrcgulatcd  close  xa^on  attempted 
to  ^otJ  tliein  prgtcction.  While  the  populatioR  was  com* 
poxalivcly  spar^  ^nd  the  luh  were  plentiful,  no  very  great 
harm  was  done ;  but>  with  an  mercasiDg  populatioa  the 
effect  of  these  onsUu^ht^  becauie  mon:  marked^  and  ^aflsa- 
roent  stepped  them  in  the  interests  of  the  fbhenes.  The 
spawning  fish  and  the  spawning  beds  were  protected ;  the 
use  of  lights  andapeaiswas  prohibited  ;  andLas  the  cnflai^g^ 
mcnt  of  the  mesh  saved  die  smolts  from  dcsEniction  in  tlut 
catuaiy.  so  they  were  saved  from  falling  a  prey  to  the  hook 
of  the  angler  in  the  river  by  a  g^ict^  piuhibition  cf  their 
capture.  Throughout  the  country  the  adopriou  of  these 
measures  was  followed  by  a  remarkable  inereaie  tn  the 
number  of  fl^h,  and  all  the  evidence  points  to  thcconcltak>o 
that  these  provisions  of  the  law  arc  of  a«  vital  tmportanw 
to  the  salmon  fii^hcries  aa  any  of  the  other  enactment*  to 
which  we  have  yet  alludcU-  Theoretically,  the  jnxitcsction 
of  the  spawning  ^h  and  the  young  fry  b  tike  key  to 
the  whole   probkm.     U  wc  kill   the  gooK;  wc  canaot 
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joldcn  eggs;  if  we  would  h«ivc  chickens  wc  must 
let  ihc  RcdgHrgs  grow  ;  and  experience  ha*;  whnwn  tliat  the 
provisions  of  the  law  relating  to  cloic  tinic,  spawning  JUIi, 
anJ  ffy,  which  are  based  on  tliis  theory,  arc  among  the 
most  valuable  of  all  the  enaeimcntsi  touching  salmon 
fineries. 

Bui  "  ovcr-fiahing  "  whethci  by  fair  means  or  by  foul,  b 
not  itiflicient  of  ittelf  to  account  for  th«  deptctlon  of  some 
of  our  ,talnion  rivcm  and  the  total  ruin  of  othcnt.  All  of 
tiicm  in  this  res|>ect  have  b^^cm  subject  to  the  siine  clUi:a-%c: ; 
snd  2I]  of  them  have  h.id  the  same  remedy  adminUtcred, 
yet.  while  the  patient  in  one  instance  has  recovered*  he  bos 
obHltrialely  persisted  in  dying  In  another. 

It  is  clear,  therefore,  that  we  must  look  for  some  cause 
OTCT  and  above  over-fishing  as  die  principal  factor  in  the 
deterioration  of  our  salmon  fisheries.  This  will  be  fuund 
in  the  artificial  conditions  of  a  densely  populated  manu* 
facturini;  and  mtntni^  country,  whose  rivers  have  been 
made  to  serve  many  ether  purposes*  besides  those  of  fish- 
prodoetion,  in  the  furtherance  of  which  the  tniercsls  of  the 
fisbcfiee  have  too  often  been  ignored.  Dams  for  raising: 
water  to  supply  a  mill  were  among  the  earliest 
obMAcles  placed  fri  the  way  of  the  Incoming  salmon,  and, 
together  with  similar  obslnictiona  raised  specially  to 
facilitate  the  capture  of  the  fi^h,  barred  their  prc^ess  to 

c  vpavmtng  groundc     Sometimes  such  dams  were  Uflcd 

scn'e  the  double  purpose  of  driving  a  milKwhecl  and 
the  rflsh.  These  obstructions,  however.  a5  already 
,  very  soon  attracted  attention,  owing  to  the  hindrance 
they  caused  to  navigation.  When,  tn  1215,  the  Uarons 
wrung  from  King  John  the  admission  of  the  rights 
enumerated  in  Magna  Charta,  not  the  lea^  important 
point  OD  which  they  insisted  was  the  demolition  of  all 
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"  JndelH,"  or  fishing  weir*.  In  na\igfll>le  Hvet*. 
statutes  enforced  this  provision,  and  extended  tC  to  "gorao^ 
milh,  wcani,  staciks,  and  stakes,"  or,  as  they  arc  called  on 
the  old  Norm;in  French  statutes,  "  gortz.  tnolins^  CBtftfllc^  Ct 
catadcGS." 

In  these  oft-repealed  enactments  tlie  primary  object  was 
the  maintenance  of  the  navigation.  The  protection  of  the 
^piheries  was  a  secondary  idoa ;  but,  tnzifinuch  as  anyoMAC\t 
to  the  progress  of  the  bo^ts  was  an  cf]U^  hindrance  to  Ac 
ascent  of  the  hitman,  the  navi^tion  and  tiw  fialwiy 
interests  were  ao  isr  identical,  and,  in  ftghttnc  the  battle  of 
the  boats*  the  Barons  first  and  Parliament  a^rrvanK 
fought  the  battle  of  tfic  salmon,  Althou(,'h  in  1191W 
navit.'abic  rivert  dama  could  stiU  be  legally  erected,  thcif 
numbers  were  jirob.ibly  few,  and  m  any  cue  the  main 
streams  and  their  larger  tributaries  remained  free  to 
the  fish. 

This  alliance  of  tile  fish^n^  and  the  navigation  tnterttts 
lasted  till  the  middle  of  the  eighteenth  centufy,  when  the 
link  which  united  them  w^s  suddenly  disaoLvcd  by  the 
mtnxUiction  of  paLnd-tocks.  Danl^  which  had  hitbcrtobcen 
under  a  ban  as  a  hindrance  to  navigaticm,  were  novr  h^lcd 
as  a  boofi  to  it  Rivers,  natunilly  rcn-nmvigable,  could  be 
made  navii;ablc  by  the  application  of  pound-locks,  and  tbe 
construetlcn  of  these  obstacles  to  the  salmon,  Instead  of 
being  di^^countcnanccd,  was  encouraged  for  the  sake  of 
promoling  the  rapidly  incrc.ismg  commerce  of  the  countfyn 
But  what  was  life  to  trade  was  death  to  the  ftshcriet. 
In  the  enthusiasm  of  the  moment  the  people,  and  the 
guardt^in^  of  public  interests,  for^  all  about  llic  salmen; 
tbe  "granti  rivers  d'Englcterre  "  were  divided  by  Impunble 
weirs  into  short  reaches  of  acmi-ita$:nant  water,  no  longer 
speeding  in  its  downward  cotirse  to  welcome  the  InoonidBf 
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;  and,  llioufrh  trade  increased  before  the  cyc3  of  the 
UQ  ihc  Jiurfacc  of  the  rivers,  Uie  fish  Wcrw  wcit 
l>cing  gradually  choked  out  ofexistcncc. 
IH  The  extension  of  the  canal  system,  al^o,  which  resulted 
from  the  succc^  of  the  Duke  of  Bridgwater's  celebrated 
canal,  led  to  a  ctinsitlonihle  extrjiclion  of  water  from  the 
natural  sources  of  supply  to  feed  these  arti(icUl  "cuts," 
and  in  th»  way,  again,  affected  the  movcmciUs  of  the  fUh 
and  the  still  fuither  capacity  of  the  rivers  lo  receive  Uiem. 

But  5tiU  further  evils  were  in  store  for  the  salmon.  The 
cnormoua  development  of  mining;  and  manufacturing 
enirrprise  which  thi*  ciiunlry  ha*  witnessed  during  Ihcr  last 
hundred  years  has  not  only  interrupted  the  free  flow  of 
water  in  our  rivers,  but  it  has  affected  their  purity ; 
f:iL-tr^es  and  tnine^  multiplying  in  all  directions,  and 
requiring  \^t^  supplies  of  water,  have  necessitated  new 
»-cir>  for  the  purpose  ;  but,  not  aatisficd  with  thi^  they  have 
tetumeid  dirty  the  water  that  they  took  away  clran,  and 
have  MQt  back  poisoned  that  which  they  received  pure, 
la  tliis  way  whole  watersheds,  I  ike  those  of  the  Mersey  and 
Caldet,  the  Rheidal  and  Y^iwith,  the  Ebbw  and  Rliymney, 
have  been  utterly  ruined  as  (ii^h-beanug  streams.  Some 
rivers  arc  actually  named  from  the  appearance  they  present 
In  consequence  of  the  polluHans  that  arc  poured  intn  them. 
Tbc  Redbrook,  in  Soutli  Wales,  is  red  with  the  refuse  from 
tinplatc- works  -  the  Bbckbum,  in  Northumhcrlaxid,  ia  black 
with  eaat-wHAhin^?! ;  thfi  Wiitcbrrxik,  a  tributary  of  the 
Wye.  is  white  with  the  refuse  chloride  of  Hrne  from  |>apcr- 
inJU&  A  man  falling  into  one  of  the  rivers  into  which 
dycwocks  pour  their  parti-colourcd  refuse  would  run  a  great 
ri«k  of  carrying  evidence  of  his  mi^rhanoe  abtiut  with  him 
for  mtoks  in  the  colour  of  his  skin.  Even  where  they  arc  not 
completely  poisoned,  tiie  rivers  passing  through  our 
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great  manufacturing  and  mining  centres  arc  ao  Mftousiy 
alTcctcd  by  pollutions  tli&t  the  fuh  ^rc  often  dctcntd  fEoni 
tiilcting  tlit^m  till  a  htavy  ilfuxl,  or  the  t-ci*atioo  fnoro  wort: 
on  Si]nd^>'i,  happUy  reduces  the  volume  or  the  virulence 
oi  the  polluting  matter  ilut  at  bc:it  their  naovcRKnts  arc 
regulated,  not  by  the  promptings  of  nature,  but  by  U»r 
accidents  of  art 

L&nd  drainagcQ^ain,  by  m^tcnallyaltcrini:  tbcoonditkou 
under  which  tlie  raiiirull  linds  it«  way  to  the  rirerf,  has  not 
been  without  itfi  efTect  on  the  salmon  fiRherini ;  the  rivcn> 
instead  of  presenting  a  volume  of  water  of  fairly  afttforiR 
average  depth  Ihroughout  the  year,  are  aflccied  by  every 
ahower :  they  are  hi^  in  fiood  to-day,  to  Tall  to  a  lower 
level  tJ:an  ever  to-morrow,  and  the  movcmcnl)  of  tl>c  fob 
arc  con*cs|iienUy  rendered  uncertaiiu 

It  needs  no  argument  to  i^how  that  lish  cannot  \\\^  in 
jxjtiuud  water ;  the  evil  which  wa9  threatened  by  wen  has 
been  intensified  and  CGdisummated  by  pollutions,  and  these 
two  causes,  sinc;ly  or  in  combination,  have  done  more  to  niin 
out  lalmun  fuihcTics  than  the  moat  incessant  ovcr-lulitQg; 

And  while  the  injury  indided  on  the  salmon  fi^ene*  by 
weir«  And  pollutions  is  far  more  serious  than  that  caused 
in  Ax\y  othcf  way,  it  is  also  immcn.-icly  more  diilicult  to 
mitigale.  The  mining  and  mannfaciiiring  indtistries  of  the 
country  arc  of  vastly  theater  value  than  the  salmox^fishli^ 
Endu,<itry'  Tlic  aiinunl  value  of  the  exports  of  BHtLh  and 
Irish  manufactunf%  and  prttduce  is  two  hundred  and  fifty 
millions  sterling.  This  enormous  total  takes  no  oo^izapoc 
uf  hiincc  cmi^umpUoD,  and  against  it  the  salmon  iishoio 
of  the  three  kingdoms  can  only  show  a  gross  estimated 
production  of  tiirce  quarters  of  a  million  a  year,  towudt 
which  England  and  Widc^  ccnitributc  tlic  modest  sum  of 
j^ljO^OOa     Qut^no  more  than  a  (quarter  of  a  ev^ntury  ago^ 
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the  v<l1lc  of  the  Englbh  %a!mtin  fishtncs  amounted  to  onl/ 
one^eighth  of  that  suin.  The  difference  between  £  l  S,ooo 
a  year  and  jf  150,000  a  year  represents  the  effects  of 
protection,  in  which  the  alleviation  of  the  evil  of  welr%  has 
played  only  a  dtnall  part,  and  the  mitigation  oX  polluiiona 
o«)e  still  more  inaignilieant.  The  contract  between  the 
pieM;nt  cnnditkkn  of  imr  svitmon  rivers  and  the  same  rivets 
JQ  a  stale  more  nearly  approaching  their  pristine  purity 
and  freedotn  from  obstruction  would  be  seen  in  an  ad- 
vance upon  their  present  value  far  more  enormous  than 
b  represented  by  the  improvement  from  £18.000  to 
jftso^ooo. 

Tw(»  qiiesttiortH  arise  i^ts  the  rcfmi>va1  of  the  evil  ol 
weirs  and  pollutions  possible  ?  and,  is  the  "  game  worth  the 
candle"? 

To  take  the  c»Lse  of  the  weirs  first ;  one  or  two  illustr^ 
tiona  will  suffice.  Twenty  years  rigo  the  River  Tync  was 
blocked  near  Its  mouth  by  a  furmtdihlc  obstmclion  m  the 
shape  of  ;«  (iKliiti;^- nil ]l-( kirn  at  Hywt'll  For  niany  yisir* 
this  weir  waA  an  almost  impas^^able  barrier  to  the  a5cend- 
iitg  salmon.  Alntost  the  only  spawning  ground  of  which 
the  fi^h  thai  L-^caped  capture  tn  the  close  season  could 
avaQ  thcmi;elveswaA  situated  in  ^  small  stream  Howinf*  into 
the^  Tync  immediately  bclov--  the  dam.  All  the  fi.th  that 
reached  the  wHr  dnring  ihr  fishing  season  were  at  ihc 
tncrcy  of  tJic  owner  of  the  dam,  yet  year  by  year  the  take 
fell  oft  In  1842*  however,  a  local  Act  provided  for  a 
weekly  "slap"  at  Rywtll  fnhing-mil!-d:ifn  fmm  10  p.m,  on 
Saturday  to  2  A-M.  on  Monday-  AUh<iugh  the  tipcning 
thns  made  w.ii  accessible  to  fish  at  only  infrequent  uilci- 
vaLs,  owing  to  Its  portion  and  other  eircum stances,  one 
result  of  its  formation  wa«  that  tlie  fi-shin^  above  the  wetr 
improved  ver>'   materially,   while  at  the  «Eimc  time  the 
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prodoce  of  the  fi^lock  al  BywcO  hsclT  Ino^aacd,  vd  Ac 
Mlnoa  hanrcat  of  the  Tyae  gerwnlly  bapromd.  In  iMa 
A  flood  carried  ^vrxy  part  of  tbc  dso,  vitli  tbe  taoaedblt 
r»ult  ttut  tbc  take  of  fi^h  In  tbc  rirer  aborc  a^afai  l^f^djr 
increased.  The  cnrocr  of  tbe  vco;  tbc  ttic  Mf;  "■*■*■■*■*! 
tuving  thritMiKd  irtsni  rTT"H*tnH!titTg  tbc  weir,  the  fiA 
Eavc  cinoe  bad  imtntempted  accett  to  ««y<enl  raOev  ef 
tpnrnioe  growid  abo^^  tbc  site  of  tbc  dam ;  tbe  fbhcrio 
above  bave  so  lai^ly  imprmTd  m  vabjc  that  ibc  pfoprieCon 
havY  been  Induced  to  take  further  sicps  to  cneouracc  tW 
saljDOD  by  rcmoviof;  other  obstaeka  to  their  accent,  aod. 
althougb  the  Tync  in  mtQI  ncnoudy  han^capped  by  the 
existence  of  wdn  m  Its  oppcr  waters,  and  by  terr&le 
poDotioiu  near  it«  iDouth.  it^  salmon  65henc&  which  woold 
in  all  prohabJliiy  have  gone  the  way  of  those  ciT  the 
Thames,  if  Bywdl  dam  had  remaiiied  unretaedicd,  air 
now  more  productive  than  tho9C  cf  any  ri%xr  in  En^Uai 
jtnd  WiJrs  produdtig  abwit  jo^ooo  salmon  a  year 

A  samilar  lesson  may  be  learned  oa  the  Vsk.  A  salmoo 
river  of  3})lcadid  natural  capabilities  its  produdi^xncu  was 
for  inimy  year*  leriouily  affected  by  a  foraiEdaWc  fishing- 
null-dam  At  Tfostrey,  about  seven  miles  above  the  head  of 
the  tideway.  Except  in  times  of  heavy  fioodss.this  wdrwas 
impassable  by  fialmon.  To  fi$  exigence  the  decrease  in 
the  fisheries  of  the  V&k,  which  bcf^tt  to  attract  attention 
»\xiy  years  ago^  w.-u  Attributed.  Hovr  far  this  w«s  tJic 
caiue  maybe  gathered  from  the  fad  that,  the  weir  having 
been  carried  away  by  a  flood  in  the  winter  of  1S33-34,  the 
catcb  uf  viliiion  tn  the  fishery  above  wa^  Largci  in  the 
spriT^g  of  iS^4  than  had  ever  been  knowD  bdbfc  Coo* 
ttccted  with  (he  weir  were  three  fishing  boxes  or  traps,  for 
whfdl  the  oocupicTs  paid  a  rent  of  £  loo  a  year,  and  which 
^■crc  saUl  to  be  wcrtli  five  times  as  much.    On  the  other 
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Iiand^  tbc  value  of  tfic  fishriy  ir  ten  miles  of  river  abnvtf 
the  weir  was  at  that  time  only  jf50  a  year. 

After  itic  reconstruction  of  the  wcir  the  fiaherics  agiiuri 
began  to  dcc^y,  and  twenty  yeare  later  the  value  of 
Trosirey  tisbery,  including  the  rent  of  a  consjderabia 
null,  &.  house  and  garden,  And  a  few  acres  of  wood  for  the 
rc|K:ir  of  tht;  wiiTr,  had  fii]len  lo  £2}  a  year.  Some  lc>c;iL 
gentlemen,  forming  thj^msclves  into  an  a^ociadon  for  the 
ioLprovcmcnt  of  the  fisheries,  rented  and  lowered  the  weir 
at  Trostrcy,  and  made  several  openings  in  the  body  of  the 
dam  through  wliich  the  salmon  could  paes  at  almost  any 
state  of  the  water.  The  result  was  tliat  scores,  *'and  in 
suiTie  innttnecx  hundreds"  of  fi^h  were  taken  wjtii  the  rod 
in  the  neighbourhood  of  Crickhowell  and  even  higher  up^ 
whereas  formerly  "there  ^vai  hardly  a  salmon  t;ikcn  alt 
1.  the  summer"  above  Trtwtrcy  weir  at  all,  Tlic  seed  thus 
I9vn  has  borne  abundant  fruit,  and  the  salmon  fisheries  of 
the  Uakt  under  careful  protection,  have  so  improved  in  valee 
that  llioui;!)  the  river  is  injuiiously  alTccted  by  town 
sein'age,  lho«(;h  three  cf  its  laif;est  tributaries  arc  abso- 
lutely ruined  by  pollution,  und  several  others  are  more  or 
leu  blockci!  by  wcTrc,  it  produces  on  an  average  10,000 
fish  a  year,  f^SOC  of  which  are  taken  by  anglers. 

Of  eour^  it  is  not  po^iblc  to  treat  all  obstructive  weirs 
in  the  same  summary  manner  as  Bywcll  and  Trr>strey.  A 
mill  or  a  manufactory  worth  hundreds  or  th^u^^Lnd^  a  year 
cjmnot  be  destroyed  for  the  sake  of  a  fishery  non-existent, 
or  of  uul^fnificant  value.  If  our  (jre<lt:cc«Aors  hud  foreseen 
the  effect  that  wein:  would  have  had  on  iraay  a  prosperoufl 
fbhery,  they  might  have  hesitated  before  nacrilicini;  a 
CcrlaiBty  fur  an  uncertainly  ;.  they  could  at  any  rate  Iiave 
taken  meant  to  prevent  the  future  industry  from  destroying 
the  existing  one,  and  lishcrics  which  are  now  conspicuo\M 
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by  their  absence  m^ht  have  been  of  great  present  worth 
— possibly  equalling  if  not  excelling  in  value  the  mill^  which 
have  supplanted  thenL  But  we  must  deal  with  the 
question  as  it  is,  and  not  as  it  might  have  been :  the  weirs 
have  acquired  a  right  to  exist;  and  wc  have  to  see  how  far 
their  interests  caa  be  leconcUed  with  those  of  the  fisheries. 
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ling  Wctn  -  FlshinB'Mill'Daiiii^^tdinary  Dams — Newly  Erected 
■^^WTir^r^-H^REiiiL    Ijfcddcf*  or  Pasics — Tlw   DdliacjJAri:   Lacldcrs — 
A  l-iihcry  crecirc<l  by  Sulmnn  I^iddefs— Other  Vonnc  of  Salraon 

In  dealing  with  the  qucalioi:  of  wcirs,  PaTlianimt  Ira? 
drawn  a  vide  dUtincUon  between  those  constructed  wliolly 
«■  poJtially  for  the  purpose  o!  catching  fish,  and  those 
COOftnictcd  soldy  for  millmg,  maniLfactuTing.or  navi^.itiun 
purpoees.  In  the  case  of  the  former  it  has  oiadc  their 
tsciatcflcc  and  use  contingent  on  compliance  with  cert^tlo 
regubtinns  dc^i^ncd  to  piwccit  tlicm  fFom  completely 
cutting;  off  the  run  of  the  fish.  The  latter  arc  permitted  to 
rcm^n  in  ihc  state  in  which  they  cxbted  whc«  the  first  of 
the  present  Act*  catmc  into  force  in  1861,  proviclcd  the 
cbstructian  they  then  offered  U  not  increased  iti  any 
wdy. 

Thti5  nn  "  tithiiifi;  wclr  "  extending  more  than  half  way 
a  ftrcam  can  exist,  *inlc*«  It  is  provided  in  the 
trc  with  A  "free  gap"'  onMcnth  of  the  widlh  of  the 
f;tream,  and  never  less  than  three  feet  wide,  through  which 
Balmon  can  pa^  at  all  times.  No  compensation  w:tB  made 
to  the  owners  of  ihcsc  slruiturca  for  thH  interference 
fcvith  their  prri}ierty,  although  Ihts  prnvininn  affected  Iheir 
catching  powers  to  a  considcrahlc  extent,  and  efTcctttally 
took  the  sting  out  of  them  03  impcdimcntA  to  the  p^s^ge 
of  salmon. 

Fbhine-citU-dain^  j>.  dams  used  partly  for  fisbinG:  and 
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partly  for  millitig,  were  not  interfered  with  anles 
fishing  right  vras  retained,  in  which  caac  the  constnictroo 
of  a  lish-jia.ss  was  required,  with  "such  a  fiow  of  w^tef 
constantly  running  through  it  a«  will  enable  salmon  to  pass 
up  and  down  such  pasa." 

At  the  time  when  this  «tattrtc  was  framed  the  fcar  pre- 
vailed that  the  construction  of  a  fish-pAss  meant  seriouj 
Injury  to  the  milling  power,  and  ii3;  in  the  then  im- 
poverished condition  of  the  fisheries,  the  mt1!!n(E  value  of  a 
dam  was  usually  greater  than  it^  fishing  value,  the  owner, 
having  to  choose  t}ctwoco  tlic  retention  of  the  former  unina> 
paired,  and  its  pcKsJble  injury  if  he  n.'tained  both,  besltattd 
to  sacrifice,  as  be  thought^  a  real  present  value  for  a  doubt- 
ful future  one.  The  poasibilityof  the  ti^hcry t>ecoinin^ — by 
the  !jimp1c  procc»;i  of  giving  &  few  -^pawners  access  to  the 
upper  waters  from  which  the  dam  cut  Ihcm  off — so  largely 
improved  as  to  far  exceed,  in  future  ycar^  tbe  value  of  the 
null,  did  not  present  il^lf  to  the  miiid^  of  djUn-own>eia 
generally  ;  and*  acting  en  thc^  principle  that — to  Adapt  a 
familiar  proverb — a  imll  on  the  knd  was  worth  a  good 
mary  Hsli  not  yet  in  the  river,  they  in  most  cascM  preferred 
to  let  their  fishing  rights  go,  and  tonetatn  their  rnillingri^'hts 
intact  JJut  the  cose  of  the  Aahcrics  was  not  tmprov«L 
Ttjc  neglect  to  make  a  fish*pass  involved  the  forfeiture  of 
the  right  to  fish,  bat  it  left  the  obstruction  caused  by  the 
dam  as  great  as  ever.  Greater,  indeed,  than  ever ;  for  with 
the  fishing  right  all  direct  inducement  to  the  owner  to  paaa 
the  fish  over  the  dam  v:vni?(hed ;  not  only  wa«  the  exUffng 
fifihcry  abandoned,  hut  the  opportunity  of  tncnrang 
its  value  wasi  abandoned  too.  Parliament  overlooked  the 
fact  that  it  would  have  been  of  ^  greater  advantage  to  the 
fialKrics  to  allow  but  one  Aih  to  pass  over  the  dam  fox 
ever>'  tea  ihat  mi^ht  be  caught  there,  than  to  take  awaythe 


4 


DIFFICVLTV  OF  THE  WEIit  QUESTION, 


3=7 


I 


I 

I 


jrilliit  to  catch  ten  fUh  at  the  cost  of  not  allowing  one  to 

A  fiahfng-miU-dam  under  these  crrcumstance*  became 
nothing  more  or  less  than  an  ordinary  dam,  erected  purcl/ 
for  milling  or  other  purposes,  wiihout  any  view  to  the 
c^ipturc  of  fisli,  Tht-  position  of  such  wcirg  is  that,  as  ihdr 
owners  had  no  direct  interc&t  in  the  (ishcrJcS)  tliey  cotild 
not  be  CAHcd  vipoo  to  provide  a  remedy  for  the  injury 
which,  with  a  aubllme  di^ireg^rd  for  anylhing  beyond  their 
own  unmediate  purposes,  they  h:K!  inflicted  on  the  ti^hcrica. 
However  serious  tlic  cfTcct  of  a  wcir^  or  a  scries  of  wctrs,  in 
a  sdoion  river,  they  were  held  guiltless  because  the  object 
for  which  they  ncre  erected  was  legitimate.  The  justice  ol 
thU  view  oinnot  be  questioned,  ho;M:vcr  much  the  existing 
stale  of  thing*  may  be  deplored.  If,  when  weir*  first  bcgari 
to  be  erected,  Parliaoient  had  foreseen  their  effect,  and  had 
]tt»t!9tcd  oa  proper  atcps  being  taken  to  prevent  Injury  tii 
t!»e  fiiherles,  U  would  have  been  a  dllTcrent  matter;  but, 
n'hcn  weirs  had  been  in  existence  for  >"carn,  perhajw  for 
centuries  it  would  h^vc  been  lEnpulitic  suddenly  to  call 
upon  the  owners  to  do  what  miglit  posjiibly  prove  to  be  aii 
injury  to  themselves  for  the  sake  of  benefiting  aa  indiidtry 
in  which  tliey  hid  no  intaesL 

With  new  dam^  or  old  danos  rebuilt  or  "enhanced"  as 
the  old  Acts  exprc-rted  it»  the  cane  ii  different  Parlia- 
ment has  insisted  that  all  such  structures  in  salmon  rivers 
shall  be  provided  with  an  efficient  pasa,  on  condition, 
however,  that  no  injury  shall  be  occasioned  thereby  to  the 
navigatian  \A  any  river  or  canal. 

This  proviso  was  a  natural  and  a  proper  onc»  but^Iiko 
another  equally  necessary  proviso,  that  a  fishery  proprietor 
or  a  Ikiard  of  Conservators  conf^lnicting^  a  pass  in  a  dam 
belonging  to  another  person  is  liable  to  pay  compensation 
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tct  any  injury  to  the  mill  or  navigation  in  connection 
therewith — it  b:u  given  colour  to  tlicprcv;iilmginiprcs*ion 
that  the  conutructiori  of  a  [mn**  will  neci^ssarily,  or  even 
probably,  have  a  prcjudtd;tl  effect  on  the  supply  of  water 
for  milling  or  nivigatioa  purposcsb  However  direct  the 
Injury  which  the  dam  inflicts  on  the  fisheries,  ihe  remote 
possibility  of  injury  to  thi;  dam  is  au^hdent  to  prevent  the 
remedy  of  the  first  evil. 

The  experience  of  the  last  twenty  years,  however,  h:u 
Aovrn  not  only  tlic  advanta};c5  accruin;;:  from  the  conictnic- 
♦fen  of  p;i?«e-%  hut  the  fitcility  with  whicJi  ihty  can  nfcen 
be  erected,  and  the  inappreciable  dama^r^  they  need  do  to 
the  milling  pou'cr.  Although  much  still  remains  to  be 
done  (n  this  direction,  many  good  passes  or  laddenc  have 
been  built  over  ueirt  in  different  parts  of  the  United 
Kmi«dom,  the  system  vnrying  according  \q  the  peculiar 
circumittanccs  of  the  cuac«  Among  tltc  njore  suixc?wful 
pastes  in  England  and  Wale*,  may  be  mentioned  those 
at  i'enarth,  Hcverc,  and  I'ool  Quay  on  the  Severn,  at 
Githcroc  on  Lbc  Kibble,  at  Acklington  on  tlie  CcK^uet.  al 
Erbistock  on  the  Dec,  at  Newton  Weir  on  the  U*k,  and 
at  the  Brln  Weir  on  a  tributary  of  the  Usk, 

Wh^t  a  salmon  pai;«  ran  da  ha^  seldom  been  so  str^kin^ly 
ilEviutrated  as  in  the  ease  of  the  Dallijodare  River,  County 
Sligo,  Ireland.  The  history  of  the  ladders  on  xhn  river 
i«  remarkable.  "Previous  to  1856^"  tvritcH  Mr.  Francis 
Fmncis  in  his  pamphlet  on  'Salmon  LAddcre/ '  *"ihc 
Bdllliodarc  River,  which  is  formed  by  the  juncltun  tif 
twoH^-er*— ihcAvonmore  and  the  Arrou- — held  no  salmon. 
Occsu-ionaily  a  fen^  tah  caino  into  the  bay.  and  made  their 

*  Fubliihrd  m  Ihc  Fi/hi  Offi«,  Jt&  Strvid.  I  am  indcblcd  to 
Mr.  Cax,  ihe  propdcUpT  and  puLliihcr  of  ibc  Field,  far  (he  me  of  tfatt 
*ccoB|)an]rtag  woodcuts,  rcprcaentii>i;  th?  KiUiaodare  ladders. 
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way  to  the  lower  Mis,  which  arc  at  low  wjtcr  t9{f>.  Hgfi, 
and  at  high  watrr  *omr  $  feet  or  6  feet  lc«.  Ono:  in  s 
way,  in  extremely  high  tides,  a  fi^h  or  Ih-o  would  contrrvc 
to  M:mTublc  up  the  broken  water  on  tltc  Icfl-hand  ^idc  of 
the  fall,  wht^rc  ihf^c  ate  sonic  bnolcen  ledges  ;  but  the  fidi 
never  got  pa-nt  the  Collooncy,  or  highest  rail. 

''Mr.  Cooper,  having  obtained  an  Act  of  r^lianu^^t  for 
a 'several 'fishery,  and  purchased  up  all  the  rights  wfaidi 
could  interfere  with  him,  planned  Uu^ee  ladders-— ooe  at 
the  liTWcst,  or  LfOtt^r  Ballb^^re,  foil ;  one  (Ibc  upper 
Ballisodarc  ladder)  at  a  pl;u:e  some  distance  above  >fchere 
there  were  a  succession  of  rapids  and  sckall  f^b,  which 
wcrc  not  a  very  fuiiuidablc  obstruction  ;  and  a  third  {tbe 
CoUooney  ladder)  ftirther  up^  where  tlie  fall^Uiongh  3  J  feet 
leu  than  at  BailifodarCr  were  so  abrupt  as  to  be  quHc 
Impa£?;ablc,  being  l6(  tcct  high.  After  some  fallufci  ihc 
ladders  wcr«  completed  Spawning  salmon  w<:re  put  cp 
above  the  fall\  and  the  place  to  a  small  extent  was  stocked 
with  Liira»  Siiioltii  ap|>cared,  and  went  cl<iiivii  Xf%  sea<  In 
due  time  gritse  returned,  and  year  by  year  uiereaacd,  until 
now  the  river  baj  bceomc  a  rc^lar  salmon  river,  and  one 
of  a  most  productive  character/'  In  the  year  1S69  no  less 
than  9750  saimont  worth,  at  one  fthillin[T  per  pound,  nearly 
£3000.  were  taken  in  the  wdr  below  the  lovkcst  Call 

The  aocominnyitig  ilIuKtralinn  ^hnws  tlic  bddcr  by 
means  of  which  the  salmon  arc  enabled  to  vcale  the  lowest 
fallx  The  Udder  Is  described  by  Mr.  Francis  as  being 
divic!ed  Into  tu'enty  itop>i,  tlie  [lotftton  of  wbich  is  shown  on 
the  plan,  its  extreme  length  is  2<;3  feet,  so  that  whh  a 
fall  of  19^  feet  to  ovcrcom<^thc  ladder  shows  an  incline  of 
I  In  nearly  ij.  The  side  walb  of  the  ladder  are  built  of 
rough-bcwn  »tone  2  feet  thick  Icr  the  mo»t  part  for  it  b  an 
exceedingly  aubstanli^d  crcctioa      It  is  to  feet  wide  m  the 
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dear;  the  chambers  tn  tlie  u|tj>er  \yxtX  arcf  inontly  iibout 
1 1  feet  lon^,  while  in  the  lower  part  they  sre  about  1 3  j  fecL 
Thus  there  is  ample  room  for  a  aalmon  to  rest,  and  In 
comparativdy  quiet  water.  The  stop*  are  21  indies  high 
on  the  lower  side,  and  t6  inches  on  the  upper  Tlie  breakl 
in  th«c  stops  are  13  inches  wide;  At  about  14  inches  or 
IJ  inchci^  in  depth  in  parb«  of  the  com]>:irtmenLc. 

The  Udder  over  ihc  CoUooncy  fall  is  similar  in  dc?:i^  to 
that  just  described,  though  difTeitng  somcvhaC  in  detail 
It^  entire  length  is  200  feet,  which  gives  an  incline  of  I  in 
12.  Uic  rise  from  water  to  water  being  about  iftj  fed.  Tbe 
widlli  ix  8  feet  9  inciter,  and  the  chambers  aver^^c  8  feet  6 
inches  inlengih.  The  stops  art  ii>  inches  high,  with  break* 
1 1  inches  wide     (For  skctdi  of  the  ladder  ^ce  page  276.} 

The  three  upper  stops,  however,  arc  different  from  all  il»c 
rest  They  were  originally  20  inches  high.  wJih  clinch 
breaks;  but  ihc  rush  of  water  was  found  to  be  too  great, 
and  a  plank  13  indies  high  was  placed  an  ihc  top  of  cadi 
cf  these  stops,  extending  right  across  the  ladder,  but 
leaving  the  openings  as  orif^inally  made.  With  oocor 
two  minor  alterations  KU^etted  by  ex|>cricncc,  the  ladder 
acts  admiTiLbly,  and  the  fish,  which  used  to  otherwi^  iuii>i\ 
and  jump  in  vain,  at  the  hopcle^  obstruction,  sA-im  up  Ic 
with  the  greatest  ease. 

The  cost  of  thc'ir  two  pasnc*^  with  a  third  of  less  Impor* 
Unco  at  the  intervening  falls,  was  about  ^^  tooo,  and  Ihdr 
construction  has  practically  CFcatcd  a  salmon  finbcry  vrorth 
j£3000  a  yean 
"  There  are  hundreds  of  weirs  in  the  counlr>'  where  a  vciy 
much  smaller  expenditure  in  the  construction  of  a  pas 
would  produce  iin^iiorticjiiiately  valuable  results.  It  h  noc 
every  pass  that  need  cost /400  or  jfsoa  A  dam  eight  teet 
high  can  be  rendered  accessible  to  Sainton  at  less  than  half 
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the  cost  of  a  d^irn  double  that  hdghL  A  baulk  of 
fixed  diagonally  ;icfn*s  the  face  of  the  iloping  apFua  of  a 
weir — as  at  Bransford  Weir  or  the  Teme,  a  tributary  of  the 
ScvcniH  or  at  Lowood  Weir  on  tlic  River  Lcvcn — ^  as  to 
collect  into  a  small  stream  the  water  which  would  other* 
wise  trickle  down  the  slope  in  a  thin  sheet,  may  cialce  A 
very  cedent  pass  at  a  co^t  of  a  i^w  pounds. 

Anather  simple  method  of  p^s^ing  fish  over  a  dam  i«  to 
erect  a  short  distance  below  it  a  second  or  subsidiary  dam, 
which  will  have  the  cffoct  of  backing  up  the  water  against 
the  obstniclion  above,  and  so  of  rcducfng  the  height  which 
the  fiah  have  to  jump*  A  third  dam  may,  if  neoc^^aiy,  bo 
buitt  below  the  second,  and  thus  a  single  high  fall  may  be 
converted  into  two  or  three  jumps  of  half  or  ocKMhird  its 
original  height.  This  plan  is  only  an  extension  of  the 
principle  on  which  the  Ualli^odarc  ladders  arc  made.  The 
whole  volume  of  the  river  Itself  is  made  Into  a  ladder  with  a 
series  of  broad  aitd  wide  ^tepA,  up  which  the  Kilmon  leap 
with  more  or  less  case,  according;  to  their  hc^bt.  PasKS 
on  ihiK  principle  have  been  successfully  n<lopted  at  Cbol* 
lerford  and  OCtcrbum  dam^,  on  tributaries  of  the  Nonh 
T/nc,  at  Lcvcushall  dam  oei  the  Kent,  and  At  other 
places. 

The  advantaf^cs  of  this  system  arc  that  it  invofvct 
interference  ^t  ith  tlic  ^tmctuic  of  the  ongLoa]  dam,  and  tbftt 
It  aflTords  roomy  pools  in  which  the  luh  nviy  He.  Its  di*- 
advanta(;c!i  are  its  cost  in  the  cose  ofa  wideardrapidstreaiD, 
and  the  poisxbility  of  the  rcw  weirs  under  certain  dixom* 
fttances  causing  the  adjact^nt  K-inds  to  be  Roodcd*  The  ^vxi 
advantai^  however,  of  this  form  of  pass  is  tlkat,  in  the  case 
of  a  mill-dam,  the  firit  *ii]b«idiary  weir  rnuy  be  built  at  xocb  a 
spot  aa  to  Intercept  the  water  from  the  tail  raee  of  the  m^ ; 
and  thia  the  whole  volume  of  the  river,  whether  the  miQ  is 
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wofWng  or  not,  may  be  utiliEcd  to  enable  the  fiah  to  »iir- 
mount  the  original  obstnictioa 

The  *uppiy  of  water  is,  after  all,  the'*  bone  of  contention  " 
between  <!ams  and  passes  The  miller  appreciates  tbo 
truth  of  the  old  aciymg  that-^ 

"  •  •  >  Yoa  fiCTcr  will 
With  water  once  pnsscd  b^  propel  the  mill  ;* 

and  be  accordingly  objects  to  any  device  tliat  may  possibly 
reduce  the  Hupply  of  water  to  the  mill-nUcel  ni  dry  weatber. 
For  ibr?  efficient  w*irking  of  a  (ish-pass,  of  whatever  kind,  a 
supply  of  water  throuj^li  it  i^  essential    The  cosiest  way  to 
aeeure  this  Ls  of  course  to  make  the  entrance  to  the  pa^s  a 
Inile  lower  th;tn  the  crest  of  the  dam,  but  thu  would  fr& 
tofjto  dimmi-'>h  the  effective  power  of  the  wheel  whenever 
the  level  of  the  water  fell  below  the  crcat  of  the  dariL    To 
nsate  for  this    tt  would  be  necessafy  to  slightly 
the  height  of  the  weir ;  the  effect  of  which  would 
twofold     It  would  first  of  all  ensure  the  full  volume  of 
ter,  Ihat  would  otherwise  fall  dnwn  the  whole  width  of 
the  dam,  possin;^  down  the  pass,  and  it  would,  in  the  second 
inerciLtc  tlie  ]>ower  of  the  mill  by  the  addJtioiuil 
t  of  water  that  would  be  dammed  up,  as  well  as  by 
e  ictcrenjcd  length  of  lime  during  which  the  river  would 
be  held  Uick  for  the  use  of  the  mill     in  this  way  the 
uircmcnt?  of  the  pas«  could  be  calculated  to  a  nicety^ 
and  they  could  be  served  without  injury  to  the  oecessitiei 
of  the  mill     Rut,  even  wUtiqul  falling  into  the  crest  uf  the 
dam,  it  woul<l  in  many  easiest  be  advantageou«  to  gain  the 
aame  end  by  slightly  raising  the  level  of  the  dam  along  its 
cnlirc  length),  with  the  exception  of  that  part  where  the 
mouth  of  the  pass  Is  situated;  in  this  way,  although  the 
pou  would  be  lets  cflicadous  than  one  built  with  its  upper 
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end  below  the  ort^iiijil  level  of  ihe  weir,  !t  would  be  bet! 
Ch?in  none  at  all. 

A  point  cf  law  in  regard  to  dam.^  other  thwi  fUhinj^^mill* 
dains  and  tishing-wcir?i  is  involved  hirrc  which  may  be 
briefly  referred  to.  Unless  a  pass  "of  ^ch  form  And 
dimensions  ao  the  Secretary  of  State  ahall  approve"  be 
atUdied  tii  any  thiin,  Htid  unless  the  riKh*pa-<&x  lm>  ^'cxin* 
stintly  running  through  it  such  a  flow  of  water  as  will 
CHiible  salmon  to  pas^  up  ^nA  down  it."  no  person  may 
fish,  except  with  rod  and  line,  within  fkf^y  yards  above  and 
one  hiinUrod  yards  below  such  dam-  This  prohibition  is 
intended  to  act  as  an  irduccmcnt  to  miU-owncr:i  and  other) 
ti»  construct  l^*ih-pa^(^,  but  the  crmdltinn  that  the  fiasi 
muKt  have  water  *  constantly  "  flowing  through  it  hw  acted 
a»  a  dclcrra>L  The  expedient  of  raiding  the  dam,  to 
coripen^ate  fcir  the  making  of  the  ^i^a%  would  probahly 
remove  thi.-;  scruple  on  thc^  part  of  the  dam  ouner,  and  it 
is  perhaps  woitJiy  of  confiidciation  whether  the  taw  might 
not  be  altered  to  empower  a  Ho^rd  of  Conirrvator^  to 
make  auch  a  bargain  with  a  mill-owner,  on  condition  of  bis 
exercising  certain  fisliing  rights,  to  be  liniitcd  acconltn^  lo 
the  trfliciency  of  the  pass.  Every  extra  spawning  fi*b  that 
posscd  the  obstruction  would  improve  the  productiviencts 
od*  the  river  generally  and  of  the  fishery  in  question  m 
pardcutar;  ihc  mill-owner  might  m;ikc  a  Kalkfactocy 
bargain  by  ^iacrtficinf;  to  ^mc  extent  his  milling  powers 
for  tlie  suke  of  an  increasingly  producti^x  fi^hcryi  and  the 
Hoard  might  make  a  nnt  unre^txonable  armnf^ement  in 
giving  the  miller  a  property  in  a  port  of  the  fish  in  ex- 
change for  the  greater  Cacilitic:^  that  be  might  accord  tltc 
remainder. 

In  any  case,  pa:»  or  no  pnsi^  the  Conservators  of  cveiy 
dbtrict  jthould  be  empowered  to  net  the  waters  below  any 
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dam  and  transfer  the  fish  from  the  lower  to  the  upper  side 
of  the  obstruction.  The  Conservators  of  the  Dart,  failing 
the  construction  of  an  efficient  pass  at  Totnes  Weir,  have 
for  some  years  adopted  this  expedient,  with  very  satis- 
factory results,  considerable  numbers  of  spawning  fish,  kept 
back  by  the  dam,  having  been  caught,  and  set  free  again 
where  they  could  continue  their  journey  to  the  spawning 
bedfl. 
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Hbtlona-^  Extent  of  SoJtnoii  Rivcri  destroyed  by  llicm  — 
Djflerail  Sourcs  of  PollnTion'Mcmt  irf  remedying  ih*  Evil— 
Scrioua  effects  or  Pdlation  on  \U^Mh  and  Trade— The  S««ttgc 
Qu«tioiiaiidtbe  Tliamctr— The  AbuUctonof  Polluikm^ — Suxcnlcd 
Scheme. 

No  abatement  of  weirs  however — do  ladders,  tiowcftx 
expensive  or  effective — u-Hl  avail  much  where  serioui;  poUu- 
tiODsexlst.  The  injury  inflicted  by  polluCiofis  is  cnormouiL 
Out  cf  the  40,000  square  mHci  of  country  iu  Eogland  and 
Wales,  watered  by  rivers  natur^iny  suited  for  aalmoo,  no 
\cs&  thftti  6000  squire  miles  are  de^troyeci  by  pollgtioiis 
alone;  lo.ooosqcjarcmnc^rnotcarcdcatroyed  b/jx^lutioas 
and  weirs  combired  (ard,  even  if  the  weir?  wrre  abated, 
th«  pollutions  alone  would  sliil  be  enouph  to  ruin  the 
livera) ;  while  nearly  all  iIjc  oUicr  river*  arc  more  or  lc» 
injured  by  the  one  or  the  other.  The  condition,  thcrty 
fore,  cf  the  sMmon  may  be  likened  to  that  of  the  hoffo 
in  ihc  Grand  National  Steeplechase,  if,  besides  having;  to 
jump  a  high  hurdle  cvcfy  few  yards,  the  animals  had 
to  breathe  an  atmosphere  charged  with  carbonic  aetd  gaiv 

UnUl  within  the  last  few  years  no  Icgi^tivc  actSoo 
baa  been  taken  to  remedy  the  evil  of  pollutions,  and  the 
existing  law  on  the  subject  i^  almost  ]n{>pcT%tivc.  It  b 
£ftir1/  capable  of  Healing  with  new  taiurccs  t*f  |x)Uuti»n  from 
Eaetorics  and  town  sewers,  but  it  docs  ]iot}ung  to  reokcdy 
exi:frttn^  inipuricici,  and  It  docs  not  touch  the  deadly 
•■  hu«h  **  from  mine*,  whether  new  or  old 
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ut  rarllamcnl  an<l  iht;  public  are  bccouimg  more  and 
more  alive  to  the  nccc^ity  for  piififyinf;  our  j;tream£,  not 
merely  for  the  sake  of  ihc  iiahcncs,  but  in  the  intcrcsta  of 
publtc  health  ;  while  manufAclurers  and  others  arc  slowly 
rcoognUJiij;  Use  fact  that  ihey  are  often  throwing  away 
valuable  material*  capable  of  being  turned  to  profttabtc 
a€Ci>ui)t,  whm  they  blindly  pour  tlteir  rtrfuse;  into  the 
streams. 

Polljtiona  arc  of  two  kinds,  liquid  and  solid  The 
fomier,  by  chemical  anion,  are  most  deadly  and  Insidious 
destroying  the  oxygen  tn  the  water  which  the  fish  breathe, 
and  actually  injuring  their  gills  or  brcalbijig  organs ;  the 
latter  choke  by  nict^anica]  aclion,  clogging  the  gills  and 
Rti^ocating  the  fisfa.  SolEd  polluiloni  have  an  even  note 
serious  effect  upon  the  fisheries  b>"  dcatroying  the  spawn- 
ing beds,  wliich  bc^coinc  smothered  with  a  thick  muddy 
deposit,  in  which  the  ti«h  will  not  apawn,  or,  even  if  they 
did,  the  cg^  would  not  develop  China-clay  works,  mines, 
and  colUcHcs,  arc  rotable  ofTu^ders  m  thi^  respect  But  k  ia 
perfectly  practicable,  by  collecting  in  settlinfj  tanks  or 
catch  pita  the  rel'usc  water  which  holds  thcfc  mattcn  in  sus- 
pcnnion,  to  allow  the  Acdiment  to  fal!  to  the  bottom,  when 
the  water  will  How  off  praaically  clean.  The  sediment  or 
'•sludge  "  il^elf,  in  mo^  cases,  is  capable  of  being  converted 
into  bricks*  or  applicj  to  some  ^imilac  purpose  \  and,  even 
If  it  is  not,  the  cost  of  caning  it  away  to  a  spot  where  it 
Hill  do  no  harm  would  soon  be  repaid  by  the  ^od  done  to 
tlic  fiahetic^  by  keeping  it  out  of  the  liver- 
Chemical  poisons  in  solution  arc  more  difficult  to  deal 
ihith,but  they  arc  so  much  mere  <icadly  and  far-fcaching 
Intlidr  cfTcclfii  that  tlitre  is  slill  Im*  reason  for  hesitation  in 
.compelling  their  diversion  from  the  rivers,  especially  as 
they  are,  with  probably  hardly  an  exception,  capable  of 
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sitcfi  profitable  utHiflation  by  special  treatment  th^t  1 
ccjinpulsory  removal  fiom  our  ^Ucsris  would  more  Clkan 
j>ay  ihe  cost  of  the  necessary  works,  wJlhoiit  reference  10 
the  oompensEttion  that  would  be  found  in  the  improvciDCnt 
of  the  fislirncs. 

An  instance  maybe  found  in  the  pUn  adopted  byUw 
Devon  Great  ConsoUdAtcd  Mining  Compuiy  for  the 
cxtiaction  of  copper  in  aolulion  {n  mintf- water,  with  mowt 
excel  Lert  lesulbt.  The  water  b  passed  through  la^ 
filtering  beds,  to  divest  it  of  all  earthy  matter,  and  then 
conveyed  over  scrsp-imn,  which  throws  tlio  whole  of  the 
copper  dowa  The  iron  is  oceasionalJy  turned  over  aad 
briuhed,  to  prevent  it  from  becoming  too  thickly  coated 
with  copper,  when  it  would  ceaec  to  be  acted  on.  The 
copper  i-*  caught  in  a  catchpit  at  the  end  of  each  waler- 
countc.  The  irun  displaced  by  tlie  action  of  llic  ^cid 
pafifies  off  in  the  tbrm  of  ochre,  which  U  cangbt  in  pits 
prepared  for  the  piirpo^ ;  and  the  witter  is  af^n  iinally 
taken  throuiih  a  series  of  catch-pits  and  pond»  before  being 
thrown  into  tlic  river. 

The  rivers  of  South  Wales  arc  all  more  or  Icjs  aerioiuly 
injtJred — many  of  tlicni  utterly  ruined — by  the  rcruse  from 
ttn-plate  works.  This  refuse  conktits  of  diluted  sulpbarie 
acid,  holding  iron  tn  solution.  In  order  to  make  iron  plate 
or  wire  take  the  desired  coating  of  tia  it  In  dipp<--<d  in  a 
** pickle"  composed  of  a  stronf;  solution  of  sulphuric  add, 
whicli  cats  away  all  impuritic3  and  roughncNt  Uum  the 
surface.  ThiA  highly  poisonous  liquid,  when  it  has  been 
used  several  timc5,  becomes  so  fully  charged  with  ifon 
thai  It  can  do  Its  work  do  longer  ;  and  su  the  manuCaca 
turerft,  re^rding  It  as  an  unprofitable  senr-ant,  cast  \X 
disdainfully  into  the  ri^-et,  where  it  poisons  the  water,  kills 
the  fish— and  anything  else  that  happens  to  drink  tt— 
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and  5taina  chc  vco'  tjed^i  and  barks  of  the  f;trcam:«  the 
culiiur  (jf  4  i[i.itii:i^an/  tabic.  But  Mr  P«ghsley,  of 
Kidwelly,  has  <ievL!«c<d  a  mean*  of  utilising  this  waste 
"  pick)c>"  by  the  use  of  which,  instead  of  dealing  death  and 
dcitmctioi^  in  the  rivent,  it  tiuiy  be  fetained  m  the  f;ict(>Tie«r 
and  become  a  source  of  wealth.  Mr  Pughsle)*  limply 
evaporates  the  water  from  the  pickle  by  brlling.  and 
recovers  the  acitl,  so  Ui^t  it  msy  br  used  over  and  over 
again,  while  the  iron,  eombining  with  a  portion  of  the  add, 
is  precipitated  m  the  form  of  grccfi  copperas  or  suipliate  of 
iron,  a  valujUt  ajmrncrdil  commodity. 

In  much  the  same  way  the  waste  soda  or  chloride  of 
lime  from  paper-worlds  the  alkali  from  soapworl;*,  the 
l^naac  from  wool-works,  the  wj^te  from  dye-works,  and 
the  thousand  and  one  other  forms  of  poison  daily  cast  into 
our  rivera,  may,  by  the  practical  application  of  the  teaching* 
of  sdence,  be  diverted  from  the  streams  whidi  they  pollute 
and  converted  directly  into  money.  For  example,  the 
refuse  from  tan-yanU  i*  a  fTiiUfnl  source  of  pollution,  but 
there  15  no  reason  why  the  river*  should  receive  this  matter, 
wludi,  if  applied  to  the  Und,  is  a  valuable  manuie.  The 
dye-water  from  dye-works,  conxi^ing  of  a  solution  of 
sulphate  of  iron,  with  insoluble  dyc-mattcr  in  suspension, 
OIL  he  puiificd  in  a  very  c^sy  maimer,  and  the  refu;te 
and  as  manure ;  it  can  be  clarifii^d  by  simple  Bltraiion 
through  ashc*  ;  or,  if  turned  into  subsiding  pits  or  tanks,  the 
addition  of  a  little  lime  causes  the  col oii ring  matter  to  be  at 
once  precipitated,  and  the  Kupcnnciimbcnt  water  is  left  clear^ 
and  may  be  drained  off  comparatively  pure  and  colourless^ 
instead  of  lioii^tl  l^  ^^^^  ^^  '^^Cf  ^"'J  unfit  its  water?  for 
use  by  maniLfacturcrs  and  othert  below. 

Tliis  last  consideration  b  a  mott  important  one.  Even 
if  manufacturers  had  no  inducement,  tn  the  actual  value  of 
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tbcfr  refuse,  to  kcrp  it  out  of  the  rivers  ;  even  If  they  wert 
not  mDucnccd  by  the  rcllectioi  that  the  li^herie^  would  be 
bcncfitcrd  thereby  ,  even  if  public  hcjUh  reaped  no  4dv^ui* 
tagc,  and  the  causes  of  natural  beauty  were  not  served, 
inaiiufaclurcrs  woiild  be  the  gainers  by  havtiig  pure  w^atcr 
instead  of  dirty  water  to  U5c,  Factory  ouncn  in  Suuth 
Wales,  for  cxamplr,  find  thdr  mginoboilcrs  rapidly 
dcftticycd  by  the  use  of  water  from  the  riwrs  impreg- 
nated mth  sulphunc  acid  ;  and  An  cnormom  expenditure 
i*  incurred  elscwhcrt^  in  the  country  in  tlic  [laitlal  purilv 
cation  of  dirty  river  w;iter  before  it  can  be  used  for  manu- 
facturijig  purposes,  or  in  the  sinking  of  wcUs.  which  would 
often  be  nrrrllrfss  if  the  rivers  wer^  kept  even  tolerably  pare. 
Manufacturers  and  mine  owncrn,  however,  arc  not  the 
only  people  who  sin  in  tliin  rc?»pect.  The  inhabitants  of 
every  town  that  ca.'its  its  sewage  into  a  river  a*  the  ea^ievt 
and  apparently  the  cheapest  mean*  of  cetting  rid  of  it  arc 
CEitlectivcly  and  individually  to  blame  It  b  a  serious 
question  whether  sn  easy  a  mean«  r>r  getting  rid  of 
this  and  other  polluting  agencies  may  not  be  too  dearly 
ptircha-ied.  Not  unly  arc  the  ^^herics  injured  or  ruine<^ 
but  public  health  is  affected  by  the  contamination  of  the 
atmosphere  cauited  by  the  fermenting  sewa^^  ;  the  Und 
19  nibbed  of  a  valuable  manure ;  we  arc  deprived  of  our 
natunil  supplies  of  pure  water ;  whole  ficlrii  arc  dcFitroyed  by 
noxious  waters  carried  over  Ihcm  by  floods,  and  the  very 
grass,  instead  of  being  benefited,  ia  pojfioned,  so  that  the 
cattle  th:^t  e;it  it  ;ire  killed.  Every  one  acksowlrdgen  now« 
aday3  that  the  proper  place  for  the  sewaj^  is  the  land,  oot 
the  water.  It  has  already  been  satisfactorily  shown  that 
the  sewage  can  be  profitably  atillted.  The  qi>est>oii  % 
how  shall  the  pdrciplc  be  carried  out  ?  [rrigaiionists  and 
precIpitAtionists  may  tight  over  the  bone  if  they  will,  aikd 
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ir;i1uAh!e  hoi\z  it  \%  ;  but  in  the  meantime  it  does  no 
any  good,  :knd  i&  the  ixca^ion  for  a  va^t  deal  of  mis- 
tchic£  The  in^^uiry  now  proceeding  before  the  Commission 
on  London  Sewage  lias  elicited  very  remarkable  tcstmioo/ 
sd  to  Uic  string  of  cviU  occasioned  by  the  pollution  of  the 
Thamca  from  tliis  aourcc  alone  The  catuary  of  the  Tyrac 
isLi;idly  eium^li  |)uUuted,  but  it  b  deaii  compared  with  Ihe 
Thames.  If  the  Thames  were  only  puri^cd  to  such  an 
extent  &9  to  compare  with  the  present  state  of  tlic  Tync» 
and  if  it*  weirs  wcic  provided  with  passes,  its  ancimt 
salmon  fisheries  might  even  yet  be  restored  to  it.  With  lis 
waters  completely  purified  rt  would,  in  iU  salmon  alone, 
produce  wealth  f^r  exeecdirig  tliat  of  ihc  golden  saiid»  of 
fabled  Pactolu*, 

Tlic  di^culty  of  dealing  with  pollutions  Is  in  its  legal 

aspect  alntilar  to  that  of  the  weirs.     Prcscrlpltve  rights 

^P  have  been  allowed  to  ^ow,  and  they  luvc  a  legal  claim  to 

proper  recognition.     But  wlicii   public  opinion  recognises, 

Ion  the  other  liaitd.  llie  full  udv4ntu|^c:i  oi  pure  rivers,  and 
when  it  understands  thai  they  can  be  tecured  without 
undue  interference  with  other  interests,  it  will  demand  that 
no  single  Industry  or  group  of  industries,  however  impor- 
tant and  valuable,  shall  be  allowed  unreasonably  to  over- 
ridcthem,  Top^Sii  alavr  tliat  wiUun  areasonable  period — 
4>C  say,  ten  or  a  do^en  yearn — all  pullutTon!!^  solid  or  li^jiifd, 
^hftll  be  diverted  from  our  rivers,  might  seem  at  first  sit^'ht 
an  unreasonable  proceeding,  lltit,  under  the  influence  of 
such  pressure,  methods  simiEvLr  to  thtisc  slready  referred  to 
— whicli  have  been  devised  without  any  incentive  beyond 
that  of  direct  profit — would  no  doubt  be  found  whereby 
the  miiKome  nutlem  now  daily  itiid  htinrly  defiling  the  face 
of  Nature  could  be  di^po^ed  of,  not  merely  at  trifling  coat, 
bot  actually  at  a  protlL 
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If  the  policy  be  repudiated  of  cuUn^  oa  indivjchuls  the 
duty  of  rcmdv^Dg.  la  the  ftublic  iatcrcsC,  the  ituisaocc^ 
which  individual  have  been  alloucd  to  create,  then  a 
coDipcteDt  public  body  should  be  armed  trith  authority  to 
deal  witli  the  question.  Such  a  body  should  be  formed 
for  each  wattrrtheil,  or  griiup  of  wareiKhcd^  It  should 
have  power  to  levy  a  rate  on  all  property  vrithin  its  jiiru- 
ctctioii ;  to  divert  oJI  exiting  pollutions  of  BJoy  kind,  if  the 
ownersof  the  oflendingworksdid  not  undcrtalce  to  do  90  at 
thdr  own  cost«  within  a  speeifted  time  (oew  polltitiocu 
being,  of  cour^,  absolutely  prohibited) ;  to  retain  th<:  right 
to  deal  with  oil  wiette  sub-^dances  thiu  ihnnrn  on  its  handle 
however  profitable  the>'  mij^bt  eventually  pro\*e  to  be;  to 
receive  ail  prc6t3  arinint:  ihcfdrom  ;  to  dispose  of  the  right 
to  deal  with  such  refuse,  and  generally  to  do  all  works 
nece^ttaiy  to  secure  the  purity  of  our  streams.  Such  a 
body  should  act  in  unUon,  if  not  be  identical,  with  Boards 
yf  Fishery  Conservator,  and  should  have  power  to  levy  a 
rate  on  all  private  fishrrlm  thst  might  be  created  or 
iniprovt^d  by  \l»  action.  This,  with  tJic  cnlianccd  value  of 
riverain  property  following  upon  the  purilication  of  the 
ttrtams  the  increasing  protperity  of  the  public  ftsheriei^ 
and  the  connccfucnt  revenue  in  licence  duties,  would  enable 
tlie  burden  of  taxation  to  be  shared  by  at  Lca^t  ooc  iatcreaL 
in  proportion  to  the  special  advantages  it  would  derive 
&om  the  operations  of  the  Board.  The  Board  could  not 
levy  a  rate  on  tlie  improved  health  of  the  neighbourhood 
but  in  the  <ieTvicL'«  it  would  render  to  fiaritation  the 
public  (fcncrally  would  receive  a  return  for  the 
iiD|>owd  u]>on  it 

In  the  meantime  the  offending  factories,  the  ftrat  cause  of 
the  levy  of  the  new  rate,  and  no  inconsiderable  camera  from 
tor  they  would  receive,  might  be 
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made  to  contribute  specially  by  a  percentage  on  the  cost 
of  the  works  necessary  to  deal  with  their  refuse. 

Such  a  measure  may  appear  drastic,  but  a  serious  disease 
demands  a  radical  cure  The  Hydra  of  river  pollution 
requires  a  Hercules  to  end  its  days,  and  no  hatf-measures 
will  be  really  effective.  Much,  however,  may  be  done 
by  individual  effort;  and  it  is  sincerely  to  be  hoped  that 
l>oth  manufacturers  and  mine-owners,  as  well  as  weir-- 
owners,  will  unite  in  a  real  effort  to  benefit  themselves 
as  well  as  the  fisheries  by  removing  or  abating  as  far  as 
possible  the  obstacles  they  have  placed  in  the  way  of  a 
national  industry.  So  long  as  pollutions  exists  the  fish 
ajid  the  fisheries  must  sicken  or  die.  For  weirs — however 
serious — a  remedy  short  of  actual  demolition  may  be 
found  ;  but  for  pollutions,  if  at  all  serious,  nothing  short 
oi  removal  will  be  efficacious 
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CKAPTER  Vn. 

Artificiid  Breeding  of  Salmon— 'lu  adviuDbivca — Eitoisfrely  adopted 
in  America  and  CoDMltL — la  it  Ctte&tial  ?— Upper  J'Tcpncbon  uid 
Sdlitkon  Anielmjc — SckntiAc  aspects  of  artificUlPnjpagali**li'— Son- 
ini^Alofy^Wwrfif/f/iF—Cb««ift<;ationi]rSilFnan— bull  Trout  travjwr 
S.iJnion — Study  of  Nriturci  History — Tho  Pici6c  Salmon  Problta 
— Ki|)fx;^cd  Salmon — Nutur*]  I'licnomcru  aJlectlng  the  Pl*btfiei 
l-egi»l»Eior— Inirodunion  of  Salmcn  into  Aii»tr4U»U— A  cloocc 
into  Fuiudty— Conctu^ioiu 

The  opinion  is  gaining  ground  tlwt,  as  it  b  to  artMcbl 
cuists  th;it  the  dctcric>r;ition  of  our  iialmon  fUhcrica  is  due, 
«c»  purely  artifidal  mca^urca  should  be  reported  to  in  order 
to  r^lvc  them  ;  that,  inslc^  of  tlcvoling  all  our  «!iwrgjes  to 
tho  nestoratioo  of  our  mttt  oa  f or  as  po»ible  to  their 
natural  conditional*  by  remedying  the  obstructives  ess  of 
wcIrK,  reiuuving  |K]llut3on«,  und  prcsnving  titc  breeding 
lisix  wo  should  -iltof^cthcr  aupplant  Nature,  and  take  tbe 
hatting  and  rcitring  of  fiah  entirely  into  our  own  hoitdk 

Briefly  described,  the  artlficbl  rearing  of  salmon  of*  of 
any  other  kind  of  oviparous  fmh  cout-i^u  in  thtf  foIlow-iQg 
Opcriitions.  The  fish  arc  caught  when  on  the  eve  of 
spawning;  a  slight  pre^ure  c;;u!teft  the  fttlty  dcveloi>ed 
roc  to  c«capc  frotn  the  ovaries — a  procc«9  tcchntcally  koown 
as  "Mnpptng;"  the  cva  of  the  female  luh<  being  placed 
in  a  siiiiablc  vtsst-l,  are  covrtcd  with  the  mlh  of  the  male 
fish,  and,  the  two  being  carefully  mixed  to^ther^  im- 
pregnation b  cflcctod.  The  ova  arc  then  tmibcd,  placed  IQ 
tray«  or  trcu^h^  called  hatching-box  en,  thruLgh  which  nts£ 
a  stream  of  cold  water,  under  the  influence  of  uhieh,  U 
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tbe  ordinary  course  of  nature,  the  young  fry  are  hatched* 
By  dint  of  careful  atteniioa  lo  increasing  the  quantity  of 
water  as  the  fry  grow,  in  the  supply  of  proper  food,  and  Jn 
other  matters  of  detail,  the  young  fish  are  reared  "by 
hand"  until  they  are  big  enough  and  strong  enough  to 
fighl  the  battle  of  life  on  rhcir  own  account,  when  they 
are  turned  into  a  n:Hural  stream. 

ThU  »yalciii  IS  so  r^r  ^n  improvement  upon  N^iture  that 
3A  cianyas  niuety  per  cent,  and  even  more,ol  the  egg«  may 
safely  reach  the  Try"  stage,  irMead  of  the  vastly  smaller 
proponion  wliich,  as  wc  hdvc  seen,  survive  in  tlic  ordinary 
course  of  things.  Bui  here  the  advantage  ends:  the  fry, 
to  become  salmon,  niui>t  develop  into  ''smolts,"  and  poa? 
down  the  river  intu  the  ac4  ;  brought  up  at  the  hands  of 
tcndornurfles,  they  have  lost  much  of  their  natural  timidity, 
and  so  soon  aa  they  arc  turned  into  an  open  stream  Ihcy 
arc  liltely  to  fill  an  even  easier  prey  to  their  enemies  ih an  if 
they  had  been  born  in  the  midst  of  them.  This  obj^'Ciion  U 
only  one  of  degree,  and  would  lone  allit^  force  if  the  salmon 
fiy  were  ablc^  like  trout  fry,  to  reinain  In  a  compartitivcly 
restricted  area  of  water  where  an  unrdcniing  war  could  be 
waged  on  their  foes,  and  where  they  could  be  tended  as  carc- 
fuUy  as  a  flock  of  lajuba  in  a  f^^lJ.  But,  uutead  of  this 
they  have  to  go  down  to  the  «ea  and  to  face  all  the  periU 
to  which  they  would  have  been  expo.<^cd  had  they  been 
left  to  hatch  out  naturally  \  and  tlie  only  real  advan- 
tage which  artificial  hatching  a^ordf  in  such  a  case  is 
that  the  number  of  fry  reared  from  the  eggs  of  a 
certain  nmnlier  tif  xaluion,  and  started  un  thdr  u-ay 
to  the  sea,  '\^  many  dmei:  greater  than  would  have  been 
produced  by  the  same  number  of  breeding  6sh  if  Icfk 
etrtircly  to  Nature.  Whether,  in  a  river  endowed  \iidi  a 
fair   share   of   natural   capabilities,   this   h    a    pracikal 
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adv;iTit;ige  of  mlTtdf^nt  iiiijiortAnce  to  outwdgb  th^  ex- 
pense and  trouble  invoKutl  in  artificLA!  breeding  ina>'  b« 
questioned.  The  m^irvcHous  abundance  of  Sdlmijn  in  the 
rivers  of  Western  America  suggcsLs  a  n<^ativc  re]>ly ;  and 
some  of  our  own  heavily  handicapped  rivers  seem  lo  show 
that  artifici^  brccdini;  b  not  rccc^ary  to  the  maiaienancc 
of  a  fair  sUnk  of  fi-Hh.  The  Tynr,  for  example.  wiUi 
tcniblc  pollutions  in  all  dirccifoni;,  with  mo&t  of  Its  tribu- 
taries more  or  less  obstructed,  nevertheless  yields  with 
ordinary  protection,  about  50^000  fish  a  year,  and  has 
\Ax\i\n  the  la^t  dozen  years  produced  as  many  as  129,000 
f  sh  ill  a  single  season. 

On  the  other  hand,  the  rc-portA  of  the  progress  which  the 
artiJiclal  hatching  of  ^almoo  and  other  Bsh  ho^  made  in 
Candida  and  the  United  States  arc  very  allunng.  Salmoa 
filiad.  and  whia'fif^h  have  been  hatched  by  the  million 
under  the  immediate  direction  of  the  government  cdficbli^ 
and  tcn^  of  mOllons  of  young  fry  have  been  turned  into 
nvc^nc  whose  aluck  was  btcomirig  cxliiiuiited.  ami  cvrn  into 
stream.^  where  they  did  not  naturally  exii-i.  The  placing 
of  «>nic  millions  of  young  fry  into  the  waters  even  of 
a  river  of  sucb  marvclloun  product ivcncst  as  titc  Sacra- 
mento, for  instance,  during  the  last  ten  years  or  »o  Ins 
been  fQUowcd  by  ^uch  a  large  increase  in  the  take  of  adttlt 
fish  that  the  Hnm)ijr;Lble  R  B.  RcdJiiij^  reports  tliat  "with 
the  iud  of  artiiicia]  breeding  we  have  beaten  the  sea-lion^  the 
canneries,  and  the  fishermen  combined"  Ahogctbcr  such 
remarkable  nuccess  has  attended  the  able  and  cnergctk 
c^orts  of  the  Ktli ' cult unsts— both  private  Individuals  and 
|iuUic  ofUcers — in  Canada  aa  well  as  the  United  Sttfcs^ 
that  it  la  hardly  surpn^ng  th^it  thU  system  of  itujipfcmcnt- 
ing  the  forces  of  Nature  h  looked  upon  in  some  quartcft  as 
the  Alpha  and  OiRCi;a  of  salmon  prcscrvattoiv  as  if  the 
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whole  siccret  of  the  salmon  fishery  problem  were  summed 
up  in  the  injunction,  "  First  hatch  your  salmon  and  then 
catch  him.'" 

But  tt  is  evident  that,  unless  rivers  ore  at  leodt  un- 
polluted, it  will  be  useless  to  turn  young  fry  into  them. 
Thr  abolition  of  pollutions  btherefore,  arUficial  breeding  or 
no  artiticial  breeding,  a  siit^qud  ncjtL  To  the  banc  of  welra 
ftTtifiddl  breeding  amy  be  «;  partUl  antiilotc,  since  the 
young  fvth  can  go  down  with  ecmparativc  ease,  where  the 
breeding  linh  eould  with  dilfieulty  get  up ;  but  with  eiHcicnC 
passes  ^nd  with  a  reasonable  ^tock  of  fiah  IcfL  foe  bleeding, 
a  fairly  pure  river  vriW  hold  Its  o^^n,  as  a  salmon<producing 
stream,  without  artiltcial  brecding. 

For  xome  ytntts  nc-vcntl  liundrcd  thousand  young  s.ilmcin 
fry  were  turned  into  the  Thames  by  Mr  Forbes  of  Cht-rtsey, 
the  latt:  Mr.  Frank  Buckland,  and  the  Lite  Mr.  S,  Fonder, 
Bui  iit>l  one  uf  those;  fiy  ha.-i  ever  come  k^ockini;  at  the 
door  of  Mr.  Forbes"  house  at  Chertscy,  which  they  ought  to 
have  done  if  it  be  true  that  salmon  always  return  to  the 
spot  where  they  were  hatched ;  and  which  they  inijrht, 
tnetaphorically  speakings  have  done,  if  the  Thames  had 
been  purilicd  and  its  wcir<3  provided  with  paa^cs.  When 
thl«  h  accomp1i!<hed,  uml  not  before,  iirlifiiial  breeding;  i^^y 
he  of  inestimable  advantage  in  enabling  u«  to  sow  the  seed 
which  shall  produce  the  future  salmon  harvests  of  that  nver. 

In  what  may  be  called  the  "policies,"  as  distinguished 
from  the  "  eeonomic3»f"  of  our  salmon  fisheries,  the  removal 
of  wdn  and  pollutions  i^  a  matter  of  primary  importance* 
The  land«wnri?i  an  ihc  hrnt\  waters  of  a  s;ihm]n  iivci — in 
fishery  parlance  Ihc  *' upper  proprietor*" — very  naturally 
ftsk  tlkat  they  may  have  seme  share  of  the  fish  wlioae 
vcfy  existeitee  depends  upon  their  goodwill  In  prescnr- 
ing   the   spawning  bedf^      If  vreirs  and  pollutions   keep 
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(he  aocitr&t<f  determination  of  species,  arti^dal  propn^tion 

will  prove  an  invaluable  ally  of  the  fishery  legislator  as 

well  as  of  tlie  fish-culturKC;  and  it  is  in  this,  a*  well  as  in 
«uch  work  as  re-ilocking barren  k^aiers,  and  inf^idliutTng  an 

interchanf^  of  vaneUes  between  one  district,  or  one  country, 
and  anotiier,  that  artiftcial  breeding  will  find  ita  mogt 
useful  functions.  Not  the  least  important  service  it  can 
render  ic  to  aid  in  tbr  accurate  dassilication  of  tlie 
difTcrent  x-arictics  of  HaimfimdtM. 

Scientifically  the  genu*  Saimo  cmbrace^i  two  distinct 
classes  of  fish — those  which  migrate  to  and  from  the  sea, 
and  tliosc  wliich  live  entirely  iii  fresh  water.  With  the 
Utter  which  include  the  fi-nh  known  under  the  de^igiialloii^ 
of  trout  char,  ^ayling,  pollan,  powan,  vendace,  and 
gwyniad  the  present  treatise  has  nothing  to  do^  The 
non-migralary  Suliriantfia  arc  a  mere  incident — though  a 
not  unimportant  one — in  the  greater  question  of  the  Salmon 
Fisheries  The  same  miiy  be  said  of  the  smelt  or  sparling:, 
wliich.  tliougli  a  migratory  Salmonoid,  differs  so  c^enti.iUy 
In  its  habits  from  all  the  other  varieties  of  the  ^ms  that 
it  is  nott  in  effect,  placed  under  the  salmon  laws,  and  may 
be  At  once  di»mia.'»cd— although  in  an  exhaustive  con- 
sjdcration  of  the  salmon  <|ue5tion  this  6«h  ought  not  to 
be  orvcrlooked,  since  it  undoubtedly  affords  in  certain 
localities  a  lai^c  supply  of  food  f*jr  the  salmon.  All  tiiese 
fish,  it  should  perhap*  be  added,  are  Ruiiccpttble  In  the 
hifi^cA  degree  of  all  the  advantages  which  practical  and 
systematic  artificial  propagation  on  the  largest  scale  can 
confer. 

Of  migratory  Salm^mda  there  is  a  la^e  number  of 
difierent  species,  and  a  still  larger  array  of  "  vaiicilcs.'' 
Sa/m^  saJat\s  regarded  in  this  country  as  the  salmon /irr 
€MiuiUn€f,    its    cousins,    the    peal,    scwin,    or    sca*trout— 
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whether  these  nfimcs  arc  strictly  synonymous  or  not  is 
A  disputed  point — liolding  only  ficcond  rank,  though  their 
flesh  is  red  ;  while  the  "bull-trout/'  (5-  ^hx)  cooiea  x  bad 
third,  its  flesh  being  decidedly  inferior  \o  Uint  of  any  other 
Cn^li-sh  v^iriety,  white  in  cx^luiir,  and  ctiin  para  lively  6avoiir- 
lesft,  Here,  as  15  too  often  the  cise  elsewhere,  the  inferior 
race  b  the  stfongcr ;  bull-trout  arc  able  to  push  ibcir  way 
up-stream,  and  to  spawn  where  the  weaker  salmca  Js  kept 
back ;  and  In  miny  rivers— notably  the  Coquet  in  Northum- 
berland— the  more  ari5tocr;itic  salmon  \s  bang  dbovcd 
out  hy  iti  sturdi(?r  "ponr  rrhiiioni;,"  The  problem  di  w 
regulating  the  u^c  of  nets  that  a  closer  me^h  may  be  twed 
to  capture  die  buU-tTout.  which  arc  smaller  tlian  the  »almon, 
without  capturing  an  undue  proi^orlion  of  the  Immature 
members  of  the  larger  and  more  valuable  race,  is  one  which 
U  making;  more  and  more  urgent  clattni  en  the  cutful 
altcrntion  nf  the  anthnn'tie«  ch^rgrd  with  the  protects 
the  salmon  ^shcnea. 

In  England  the  proper  classilication  of  the  diflerent 
vartelie^  of  salmon  Lh  siill  an  open  ijueslloit.  In  new 
ocuniries  like  America,  noiwitlistandlng  the  care  lately 
bestowed  upon  the  matter,  chaos  reigns  in  the  oomencUture 
nf  tlie  large  number  af  v^netie:!  which  that  gre;Lt  continent 
appears  to  contain.  When  Varrell  made  the  fry  of  SaJm^ 
sait:tr  into  a  distinct  species,  under  the  aamc  of  Sa/tm^ 
ia/mfi4/us,  and  when  cmijient  French  naturalists  tlU  very 
reoently  promoted  the  kelt,  or  spawned  salmoo,  to  a  nmilar 
dignit}',  under  the  name  of  sattmttn  Mtird.  or  beaked 
salm^^n/  It  is  not  s^iqmMng  tliat  the  inLemati^mal  elan** 
fication  of  the  different  iipecies  of  a  genu«  of  fuh  which  are 
auaccptiblc  of  sjch  great  change*  m  thcjf  appcanncc  at 

*  S,  jLjamAv/,  6r  hoolccd  utmon,  figures  In  «Dnie  htn  of  Amctkaa 
cpedc«  of  Mbnon,  but  11  pn^bitiljr  mily  ihi'  "krU"  of  otbrr  sprciei. 
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dHTfcrcnt  periods  of  their  cxIsCcnoe,  and  according  to  tiie 
peculiar  characicristica  of  the  locality  in  which  they  may 
li-ippcn  to  cxiAt,  should  prove  a  task  of  grcdt  delicacy  ^nd 
dlfTicLilty.  \\  U  ODt  necessary,  nor  would  it  be  possible, 
to  CTitcr  fully  into  this  question  here ;  but  so  much  depends, 
in  salmon  legislation  and  admlnibtratlou.  on  an  accijratc 
knowledge  of  ihc  natural  history  of  the  fish  in  all  its 
phases  and  varieties,  and  30  much  can  be  gained  by  an 
ioterchaTLge  of  experience  between  different  countries,  that 
the  Importance  of  the  question  cannot  be  too  strongly 
insbud  upon  ;  and  the  service  which  arti^cial  culture 
of  aalrnon  can  render  in  Lliia  m^tcr  caa  hardly  be  over- 
estimate. 

Another  such  point,  in  which  the  &id  of  artificial  breeding 
can  be  ccilled  into  re<;uisitioii,  is  the  case  already  referred 
to  of  the  suppo<ied  death  after  spawning  of  the  Columbia 
and  Fra3cr  River  salmon.  Thia  question  ia  eminently 
worthy  of  complete  invcsti^tian,  and  could  easily  be  set 
at  re^t,  if  by  no  other  means,  at  least  by  the  expedient  of 
marlcing  the  fbh  artificially  spawned  before  they  are  re* 
turned  to  the  riven  If  only  two  or  three  of  the  iish  from 
which  the  spawn  is  lal:en  artificially  were  found  in  sub- 
sequent years,  the  fact  would  at  once  disprove  the  theory 
that  the  salmon  of  the  Pacific  coa^t  invjrlubly  die.  Or  a 
few  of  the  spai^^ed  fvh  might  be  retatnt^d  ic  an  aquarium, 
where  the  fresh  water  was  gradually  replaced  by  salt  water, 
to  reproduce  as  nearly  as  possible  the  conditions  under  which 
the  fiah  would  naturally  exist  on  its  downward  mlf^tlon — 
if  it  Tcdiy  docs  migrate.  Or  some  of  the  c^s,  Iranspcrtcd 
to  this  country  jul!  ixttificij.lly  h4i:c!jed,  would  pmdute  fry 
which  might  be  marked  and  placed  tn  some  of  our  rivers, 
where  their  mcvemcntj  might  be  watched  to  sec  whether 
the  shorter  length  of  our  streams  increased  their  power  to 
VOL.  a— »,  2  A 
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vritl^stacKi  tbe  exhaur;tion  attendant  on  Uicir  ion^  journey 
tc»  their  native  spawnia^  bcd^. 

The  bearing  of  this  problecD,  not  ooly  upon  the  roture 
manrigcnieat  of  tlic  salmon  fi^ihcrics  of  tht  Pui&c  slope; 
but  upon  the  ivholc  question  uf  k,-l1iii4:jii  fi^bcrjc^  in  ^ 
parts  of  the  world,  ik  vciy  imporunt  The  belief  that  the 
keit-i  nil  die  is  relied  upon  by  the  &dvoeates  of  nrtificia) 
breeding  05  an  argument  la  favour  of  the  universal  a<U>ptIon 
of  that  system.  And  v-^ry  natunlly ;  for  if  the  psreot  fish, 
having  once  fulfilled  their  natural  functions,  arc  to  pemb, 
it  IS  f^  better  th;U  tJicir  flesh  should  be  utilucd  th^n  that 
their  dead  bodies  should  lie  festering  tn  the  nvcf,  poUootng 
the  atmosphere,  and  contanUnating  the  water.  In  the  upper 
part  of  the  Fr.iacr  the  i|uant]ties  of  dead  fish  found  jftcr  the 
«pawning4cuson  ore  said  to  be  so  enormous  that  the  dHuvivm 
is  perceptible  for  n  great  distance,  and  is  quite  sickening* 
There  Is  nothing  actually  unwholesome  in  the  {Icsh  of  a 
sp£iwned  eaUnon,  notwithstanding  the  popular  prcjudke 
to  the  contrary;  at  any  rate  the  Panaian  gastronome,  iriw 
is  gcnemlly  ^uppu^ted  to  have  ;i  keun  iippredaliun  tA  the 
good  thingft  of  this  life,  enjoys  hU  diet  of  kdt,  whether 
kippered  Of  salted,  or  left  to  be  disguised  by  the  rcsotirecs 
of  ihc  culinary  art ;  and  Paris  h<i«  alurayn  been  an  open 
market  for  poached  fish  ffcm  the  English  rivers.  So  many 
million  pounds  of  kippered  salmon  would  be  a  oot 
unwelcome  aildicion  to  the  food  resources  of  many  people 
besides  the  Ked  Indians  of  the  American  woods  and 
praiiics,  But  the  legitimacy  of  such  a  course  depends 
entirely  upon  the  absohitc  proof  that  the  ^lawned  fish 
of  iSlfi  die,  and  will  not  come  back,  in  i^  or  1&85, 
increased  from  fifteen  to  fifty  per  cent  in  dxe.  if  cai^bt 
"  fresh  rur/'  and  in  repniductivc  power  if  left  to  spawn. 
The  celebrated  breeding  ponds  at  ^tormootAeic^  o<i  ^^ 
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Tay,  and  the  still  more  extensive  ponds  belonging  to  Sir 
Jamci  Gib^iiik  M;iitbn<i,  BArt.,  ^t  Huwictoun,  near  StiHmg, 
have  in  our  own  country  done  what  the  "  h.ttcheries  "  belong- 
ing to  the  United  States  and  Canadian  Fishery  Commi^- 
knrc  done  on  a  laigrr  scslc  on  the  other  sirJe  of  the 
'  AtUntic  By  their  ajsidtancc  eeveral  disputed  points  in  the 
history  of  SaiifwtJtdtE  have  been  cleared  up,  notably  the 
identi/ication  of  ihc  ■parr"'  of  different  species.  But 
many  important  prcblemft  have  y«t  to  be  solved  before 
we  can  claim  to  have  ^sk  accurate  knowledge  of  the  h£tbitj 
or5;iln)(in. 

How  often,  for  instance^  arc  we  at  a  loss  to  socount  for 
the  Strang  iluctuationa  tit  the  harvest  o/  our  s^Llmon 
li^ivHei^  We  have  yet  to  ascertain  the  full  cffecis  of 
floods^  of  dn:fughts,  of  severe  winters,  of  hot  sumntcrs,  and 

iofstonnsat  sca,notoftlyon  the  fish  thcni9clvc(,but  on  thdr 
eiicmic-«  and  an  thdr  food ;   how  f^r  their  migntlinrsi  me 
affected  by  chuiges  of  temperature^  by  lalnfall,  by  elcc> 
Iricity;   what  condttLon3   favour  an   abundance  of   thdr 
natural  food;  what  laws  govern  thdr  periods  of  spavin- 
ins  w  '^^t,  is  their  average  period  of  Life — these  arc  pro- 
blenu,  hitherto  uniiolvcd,  which  artificial  culture  may  help 
Its  to  answer  ;  and  thdr  solution  is  no  less  necessary  in  a 
practical  sense  than  desirable  Iron  the  poiat  of  view  of 
abstract  science.      Lcgiilatton,  to  be  elective,  muft  be 
based  upon  accurate  knowledge ;  to  be  beneficial  It  must 
^Bbc  !(hown  to  be  necessary.     To  bUndly  restrict  fishiflf^  ia 
^^ordcf  to  check  a  diminished    productiveness   caused  by 
Datura)  causes  is  to  misapply  legi^latinn.     Fluctuations  in 
(the  harvest  of  the  water  ore  as  natural  as  fiuctuatioos  in 
harvest  of  tlic  land.     When  we  have  learned  whether 
attribute  a  falllng-ofT  in  a  particular  fislicry  to  natural 
to   artificial  cau&cs,  we  shall  have  got  the  cucnce 

2  A  2 


3S« 


THE  SALMON  FISHERIES. 


of  the   question   of  tbc   management   of   our    sitmoo 
fisheries 

The  very  remarkable  achievement  of  stockiag  the  WAtcrs 
of  Australia,  Tasmania,  and  New  Zealand  with  trout  snd 
»lmoA  could  never  have  been  accomplished  but  for  the 
dwcovcry,  first,  that  the  eggs  of  fish  could  be  taken  and 
fertilisEd  byartifida!  nianfpulalinn,  and,  second,  th^it  by  the 
use  of  ice  their  development  could  be  retarded  sufficiently 
long  to  enable  them  to  be  earned  in  safety  half  round  the 
world.     It  would  be  a  striking,  but  by  no  means  im[w»siblt 
illustration  of  the  destructive  powers  of  m^n  on  the  one 
hand,  and  the  reproductive  powers  of  Nature,  aided  by  mao'a 
Intelligence  and  constructive  arts,  on  the  oUicT,  If  Grvat 
Britain,  once  the  home  of  the  finest  aulmon  in  the  world,  with 
her  natural  .supplies  poisoned  and  obstructed  out  of  cxbtcncc, 
were  reduced  to  the  necessity  of  receiving  from  the  Anti- 
pcdc3»  whose  sparkling^  streams  Nature  forgot  to  include 
In  the  realm  ofthc  "king  of  fish,"  cargoes  of  salmoa  cau^t 
weeks  and  months  ago  beneath  the  Southern  Cross,  but 
preserved  fresh  and  bright  by  the  atd  of  "refrigerating 
machinery  "  for  consumption  at  the  Englishman's  dinner- 
table. 

We  have,  on  the  other  hand,  within  our  reach  the  possi- 
bility of  restoring  tbc  salmon  fisJicrics  of  tliis  country  to 
such  an  extent  that  the  very  remarkable  improvcmcfit  na 
their  productiveness  which  the  1«ut  twenty  ycart  have 
witnessed  aliall  be  entirely  eclip^cdn  But  rivxrs  now  dcpo- 
puUtted  can  only  be  restored  by  going  to  the  root  of  the 
evil,  and  hy  remedying  wcirs  and  pollutions.  If  wc  are  ^i 
not  careful  even  strcama  now  fairly  productive  may  share  ^H 
the  fate  of  tlie  Thames  and  the  Mersey ;  and,  when 
Macau!ay',i  New  ZcAlandcr  corner  to  perch  oo  the  bfokeo 
arch  of  London  Bridge,  and  finds  no  salmon  leaping  over 
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tfcc  rulncd  pkrs,  or  lying  in  the  eddies,  he  may  i>05Mbly 
bcthitik  liiin  of  Uie  silver  lish  lie  hs^  Wh  bebmd  m  his 
native  IudJ  :  remembering,  then,  :i  legend  to  the  effect  that 
their  presence  there  originated  m  the  practical  application 
of  the  systf^m  of  "  artificial  propagation,"  he  may  po««ib1y 
complete  the  circle  by  bringing  back  to  the  once  more 
"silvery  Thames "  ila  long  vanished  stock  of  s&Imon. 
When  hUtorieal  rcacarqh  m  ihc  neiglTboiirUoad  of  Suuth 
Kensington  or  Bloomsbury  shall  have  revealed  to  him  the 
fact  that  it  waa  to  wcira  and  polluttonn  that  the  Former 
extermination  oftlir  fshintliis  countTy  w;i«  principally  due, 
he  and  hifi  succe^ont  will  no  doubt  be  warned  in  time  not 
to  repeat  the  mistake  which  his  prcdcccsaori  made  ir 
sbuiinK  tliclr  rivers  and  n^Iccting  the  fi^h. 
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CHAPTER   I 


A  GENERAL  SURVEY. 

The  opening  icctence  of  this  Handbook  I  should  like  to 
be  the  expression  cf  a  belief— to  wit  that,  Cake  it  all  in  all, 
year  in  and  year  out,  tlicrc  is  no  Letter  sporl  in  the  world 
for  the  angler  than  in  Great  Britain.  The  aflTcclcd  sighing 
after  the  good  old  times,  and  the  gloomy  apprehension  that 
Uiis  highly  favoured  country  is  going  to  the  dogs,  with 
vbldi  we  arc  all  but  loo  familiar,  arc  shared  [q  by  him,  of 
cc)nr3^  if  he  would  live  up  to  his  privilef^ea  ;  nevertheless, 
grumbling  gmntcii,  and  too  much  cause  for  grumbling 
granted  in  the  s^me  breath,  he  has  not  a  great  deal  to 
cocnplamol 

At  a  very  interesting  meeting  last  year  at  the  Society  of 
Arts,  when  a  goodly  congregation  of  itnglcn;  met  to  hear 
and  discuttft  a  paper  by  Mr,  Marston  on  the  propagation  of 
coarse  fiah,  wc  were  all  highly  amused  at  a  speech  from  an 
eminent  American  pl^dcultunitt,  who  dilated  upon  the 
excellent  qualities  of  the  Dlack  Baj;i:,  and  suggested  the 
piopricty  of  inticducing  that  sportive  fi&b  inLo  oertain 
British  waters.  He  incidentally  referred  to  some  of  Uw 
anglmg  paragraphs  which  appear  w<rek  after  week  in  the 
English  sporting  pa|jcis,  and  raided  an  c^i^  laugh  by 
dift<cUing  upon  the  fuss  sometimes  tnade  over  infiniteiimaJ 


3fa 


ANGLfXG  m  GREAT  BRfTAm. 


catches  of  6fib,  Doubtless,  th«re  ii;  an  element  of  abi^urdity 
In  the  published  rcport£  of  an  Angling  contest  carried  out 
upon  solcmnl/  prcmulgatcd  rule;},  antl  with  all  the  formality 
of  supervision  and  directions  from  a  responsible  committee, 
yet  which  rc^ta  in  the  gcntJcm:m  who  bears  aw^y  tbc 
most  valuable  prize  winning  by  an  interesting  roachlet  iteven 
inches  long,  and  a  small  eel*  to  make  the  wcfght  more 
imposing.  Every  weelf,  an  a  matter  of  fact,  \i  any  one  cared 
to  seanJi  for  thcin,  a  dozea  reports  of  angling  might  be 
selected  to  support  the  one-sided  view  that  in  this  andent 
land  we  are,  in  the  matter  of  sport,  reduced  to  a  ircry 
sotry  plight 

Since  that  meeting  was  held,  I  have,  however,  einplojed 
myself  in  carefully  noting  the  cotroipcnding  literature  of 
the  United  Sutcs,  and  I  find  th^t  the  angling  records 
there,  where  everything  is  so  splendidly  new  and  gloriously 
tMg:,  do  not  materially  diScr  from  our  own.  Time  after 
time  have  American  spoft^iicn  assured  me  that  tbe  piteous 
cry,  in  lamentation  for  rivers  ovcrfiiihed  and  tport  de- 
stroyed, 15  faniiliar  under  the  Stars  and  Stripes,  and  that 
the  American  angler  has  continually  to  push  out  to  fresh 
JUhing  grounds,  fn  New  Zealand  and  Tasmania,  where 
the  best  trout-^Ahing  in  the  worid  will  probably  be  fbtisd 
within  a  few  years,  that  plaintive  wail  would  dl«>  be 
echoed  but  for  the  obvious  sparsicy  of  populatior^  and 
it  will  be  heard  when  there  are  more  fuhcrmen  to  worry 
the  fijsh. 

In  the  angling  waters  of  Greiu  Bnt:un  we  may  at  any 
rate  fairly  a«,tume  that  wc  kncjw  the  i^^^rst  With  U3^  there 
is  no  pushing  out  we^t  until  we  reach  the  Rocky  Mountain 
tiout.     Our  fiport  is  confined  within  a  comparatively  tiny 

'  ]  bdicvc  in  motft  uiglins  club*  cclii  Arc  not  r«c<if:iiiAcd  a^  «ti^ 
abk  gAmc.     But  I  law  %  rriAtch  won  in  the  nunncr  dc«<nbod. 
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ICC  of  island  surf.  It  U  not  possible  Tor  any  angler 
to  explore  &ntidi^ovcr  a  new  riven  Dutlct  us  bctlidiikful, 
if  wc  know  the  worst  wc  also  know  the  best  Wc  know 
that,  by  carcftjJ  oonservation,  by  spread  of  knowlcd;;e  upon 
matters  connected  with  fishes  and  their  food,  and  by  tbe 
fwwslbllfilcs  of  applying  to  their  homes  some  of  the  sanitary 
pfinciplca  which  we  are  beginnin|^  to  find  out  ought  not  to 
be  neglected  by  human  kind,  angling  In  Great  Biitain 
ha<  vastly  improved,  and  may  in  the  future  be  improved  to 
aaalmo^  Indefinite  extent.  There  are,  no  doubt,  5trcanu 
once  renowned  fi^r  t)vcir  spoit,  tb.it  have  bcrn  a?  nearly 
overfished  at  any  streams  can  be,  and  there  would  be  room 
for  despair  but  tor  the  certainty  that  the  evil  can  and  will 
be  remedied. 

If  1  tenth  portion,  or  a  twentieth,  of  the  sound  advice 
^ivcn  in  the  Papers  and  discussions  of  the  Jntcmatiooal 
Fi:(hcne-H  Kxhibiti<jaCoiircrcnccs^iLikd  hi  the  Handbikikj*  pu1>> 
lifihed  during  the  mmmer,  vrere  carried  out  with  regard  to 
our  lakcd  and  rivers,  there  would  be  no  necessity  to  Ukdvlgc 
in  the  unwholesome  luxury  of  sighing  al^er  the  sleepy  old 
days  of  our  grandmothers.  And,  in  time,  theory  will  h3v« 
fruition  in  practice;  river?  tliat  are  tOnJay  polluted  will 
sparkle  dear;  trout  lh:tt  ure  starved,  u|^ly,  ami  unhappy 
from  causes  well  known  not  to  be  beyond  control,  will  be  as 
CDcrr>'  Afl  the  deniicns  of  the  Tenny.M>nJan  brook ;  depleted 
streams  will  be  once  more  dimpled  with  rises;  and  the 
'prentice  bo>'s  may  again  have  the  opportunity  of  protesting 
against  too  mucb  salmon,  and  have  that  prutccttvc  clause 
(purely  imatjiniiry,  there  is  every  reason  to  ijclirvc),  cS 
which  so  much  has  been  written,  Inserted  in  their 
indentures. 

In  confirmation  of  the  humble  belief  whkfa  is  expressed 
St  the  beginning  of  this  chapter,  let  me  proceed  to  the 
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recital  of  n  few  fact?.  A  deceased  fitatcsmsn,  ^vlio  v^ 
liimsclf  extremely  fond  of  felling  his  oppgncoU  with 
!fttiti«tics,  onccv  when  tuch  tough  arguments  went  af^alAst 
him,  contemptuously  remarked  that  6gurcii  roli^ht  be  mad« 
to  prave  jtnything,  Nf  y  figure?i,  I  hopt^  will  prave  nimpCy 
what  they  nre  JnTcnded  to  show,  namely,  that  arDgling  in 
Orcat  lintain,  up  to  the  present  moment,  b  anything  bat  a 
played-out  institution. 

In  ihe  very  last  month  of  the  present  season  some  magid^ 
ficent  takes  of  aalmon  have  been  recorded  from  ncAriy  aU 
the  Scotch  nvcr3»  The  largest  liiih  appears  to  h^^-c  been 
taJcen  on  the  Stobhall  water,  of  the  Tay,  by  Lord  Ruthven. 
It  vv'cighcd  54  lbs,,  and  woa  of  Mich  6ne  proportion  that  It 
was  reserved  for  preservation  andM:tting  up  in  the  museum 
of  the  Perthshire  Society  of  Natural  Science,  Tbls.  h  b 
saud,  was  not  only  the  heaviest  fi:ih  killed  by  the  rod  in  the 
Tay  during  the  se;u&on,  bill  the  bcaviot  since  tS^o^  when 
a  gentleman,  on  the  Stanley  Wa.ter4,  killed  a  ftiti  of  Gt  Ib«. 
In  one  day  upon  the  Stobhall  water,  thirty-four  salmon 
were  kilU'd  :  and  on  the  following  day  two  rods  landed 
two-and'twcnty  fish. 

In  the  Tweed  and  Tcviot  the  anglcts  al50  obtained 
sport,  sometinics  three,  somcttnics  four,  and  in  one  mctance 
Col,  Vivian  and  Mr,  Arkwright,  or  the  Rutherford  Water, 
killed  nearly  a  doncn  fiali.  On  the  Mcrtoun  Water  the 
Hon.  H.  Brougham  had  tweli/r  fixh,  and  on  the  Eari 
of  Home's  water  (Bingham),  a  couple  of  gentlemen  U3ed 
their  rods  to  some  purp05c  the  roult  of  a  day's  spo<it  beinie 
6«hof  24  lbs.,  73  lb?,,  33  tbs,  3t  lbs.,  16  ]b«,,  i61bs;.,  11  tb&, 
II  Ibn.,  &  lbs.,  and  6  lbs.  In  another  part  of  the  river,  4 
day  or  two  later,  Mr.  Brvnigham  killed  thirteen  fi^h,  ^nd  on 
the  Floors"  Water  the  Duke  of  Roxburghc;  in  one  aitci^ 
soon,  had   four—one  of  22  Ibit.,  another  of  12  lbs,,  and 
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tiTO  of  to  lbs.  Up  to  the  iitli  November  in  the  ^cn^^on 
of  iSlti  (the  Twttrd  close  timt  bdn^  frLim  Dcgembcr  isl  to 
Jainuar>'  3irt),  1  rtatl  somewbcrc  that  one  gentleman  at 
one  stand  had  killed  3J82  lbs.  of  salmon;  while  a  few 
days  after,  ijj\  lbs.  fell  to  hU  rod  in  a  single  cU/,  with 
nine  fi^h.  The  same  angler,  in  one  day,  in  the  rcxt 
AcaAOR,  took  nine  fiah  weighing:  respectively  25  lbs.,  2$  Ibs^i 
33  lbs.,  I9i  lb&,  i6|  lbs.,  [6  lbs.,  16  lbs.,  14  lb&,  15  lbs, — 
totAl,  IjOlhfi, 

Tlie  finest  &port,  probably^  in  this  present  season  of  tSSj, 
was  that  on  the  Sjx-y,  which,  after  the  remGwal  cf  the  nete, 
b€|i;an  to  afford  the  rodalcrs  a  round  of  splendid  eporl 
According  to  a  report  in  the  fUld^  from  which  paper  I  have 
abto  taken  the  figures  of  thiK  yeur'n  Tweed  fishing.  General 
Gipps,  en  the  ist  of  October,  landed  ecvcn;  on  the  md, 
live ;  oa  the  3rd,  three  ;  or  the  4th,  seven  ;  on  the  Jth, 
five ;  and  on  the  6th  three  salmon.  On  another  water, 
Mr,  Todd  killed  seven  hsh ;  on  the  Snd  October,  six ;  on 
the  3rd,  six  ;  and  on  the  4tK  six.  On  the  Gordon  Castle 
Water  the  Duke  of  Richmond,  the  Earl  of  March,  Lord 
Francis  Gordon  Lennox,  Lady  Florence  Gordon  Lennox, 
and  several  visitors  every  day  made  moai  enviable  boskets. 
It  U  unnecessary  to  go  through  all  the  daily  returns  In  the 
early  part  of  October,  but  taking  one  day  I  find  that  the 
Duke  of  Richmond  to  his  own  rod  lud  ^ix  .salmon,  weighing 
leftpectivcly  27  lbs.,  24  lbs.,  22^  lbs.,  22  lbs.,  2o  lbs.,  and 
19  lb&,  bcsidcA  a  hruce  cf  grille  weighing  $  and  lO  lbs. 
fcspectivcly.  On  another  day  His  Grace  got  a  30  lbs,  and 
a  TO  lb*,  salmon  ;  and,  on  the  same  day,  the  Earl  of  March 
killed  six  fish — of  24  lbs.,  19  ib«.,  15  lbs,,  3i  lbs.,  31  lbs,, 
and  12\  lbs.  On  another  day  the  noble  earl  must  have 
been  kept  prttiy  well  occupied  with  his  seven  salmon— of 
IS  lbs,,  15  IbL,  17  lbs.,  17  lb«.,  t6  Ibs^  \Z  lbs.,  and  22  lbs.. 
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^n<f  four  grilse,  three  of  lo  lbs.  and  crL«  of  9  U«-  Even  a 
biahop  who  w&s  tbhiiifi:  the  Water  (St  Alb^n's)  got  his 
three  salmon  and  one  grDsc,  while  several  tadics  were  quire 
as  succesaful. 

In  another  p^irt  of  the  cotintry  I  read  that  OB  tfw 
Aboync  section  wf  the  Det;  a  gentleman,  in  «nc  day,  IHtM 
his  e(|;ht  salmon — from  3  lbs,  to  37  Ibfc,  and  on  the  follow- 
ing day,  with  the  natural  minnow,  he  had  four,  the  lart:c9t  of 
which  was  30  1b«.  Thc^e  returns  are  taken  from  one  ]uper 
only,  the  FifitI,  of  October  13th.  and  they  tell  of  sport  that 
should  aurely  satisfy  the  moat  rapacious  sportsman.  At  the 
same  timr  thry  eonvtnringly  fntticati?  that  white  such  fiKhmg 
is  to  be  had  ac  honic,  there  \&  no  need  to  Ay  to  foreign 
part3.  even  to  try  conclusions  in  the  swanninff  nvcfs  of 
Caniidx 

As  to  trout  fishing,  t  do  not  happen  to  have  on  hand  at 
suitable  clipping  from  which  to  quotc>  but  I  can  dravr 
tii>oii  a  lecciit  expcncacc  of  xi\y  own  to  supply  a1)  that  b 
nece»ary  for  my  argument.  Within  thirty  miles  oi  London. 
which  I  did  not  leave  till  eleven  o'clock  in  the  rnomini;,  1 
killed,  mostly  with  a  smalt  alder  fly,  on  one  viunmer'*  day, 
ten  brncc  of  trout.  The  Urgest,  it  Is  true;  ^ns  a  V4:ry  uj*ly 
lull  of  two  pounds  and  a  quarter,  but  the  rc?t  were  bc>-ond 
Tq>ru4cli,  4md  ranged  between  a  pound  and  a  luilf  ;(nd 
half  a  pound  Tliis,  I  may  be  told  by  seme  friendly 
monitor,  t9  nothinjf  to  boa%t  &bouL  Nor  is  it  But  it  is 
quite  enough  to  n^itufy  my  wanU,  and,  indeed,  the  more 
modc^  bad;ct  of  four  brace  and  a  half,  which  on  toy  very 
laat  outing  in  August  rewarded  seven  hours'  hard  vhipptn^^ 
made  me  us  happy  and  contented  as  ft  man  has  a  right  to 
be  In  this  vale  of  tear^. 

The  bunincM  transacted  with  the  Thames  trout  appeared 
in  an  authentic  return  prepared  by  Mr,  W-  II.  Brou^aoi, 
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,  of  Uie  Thames  Angling  Preservation  Society 

I  in  the  summer.  I  Ic  gave  the  following  c^iptutcs  as  rcprc- 
pentin^  one  week-'*  Thames  trouting  between  Chertsey  WHr 
ftnd  Kincjston  only : — Chcrtscy  Weir,  four  fish,  weighing 
tapcctivc!/  73  lbs.,  4  lbs,  14  cml,  jIIm*.  and  J^lbs. ;  Shcp- 
pCTton  Weir»  four  fiah,  weighing  respectively  5^  lbs..  4)  Ibi., 
3J  lbs-,  And  2  Ibru  ;  Sunbury  Weir,  two  liih,  weighing 
respectively  7lb«,  and  4I  lbs. ;  opposite  the  W-itcrworka 
SiuvbLry,  one  fish  weighing  10  lbs.  ;  Hampton  Court  Weir 
^^four  fbh,  weighing  respectively  14  lb&.  looz.,  /lbs.,  4  lbs, 
^^nd  2 lbs,;  Thames  Ditton,  one  fish,  weighing  7 lbs.  l  01.  ; 
Kingiiton,  one  ££h,  weighing  7  lbs.    Thus  we  have  a  total 

t  seventeen  fish,  weighing  together  09 Iba.  1401. 
The  course  fish  huvc  bUo  bc^n  kind  enough  to  furnish 
e  with  retsdy  examples  of  the  quality  of  our  English 
ort  Mr  Jardine,  who  is  accepted  a^  the  mont  succcf^ful 
pike  angler  of  tlic  country,  as  ihc  superb  fpcdmcns  shown 
by  him  In  the  western  arcade  at  the  Fisheries  ExhTbitioa 
will  indicate,  is  thus  spoken  of  in  a  newspaper  para- 
gTApIi: — "  McKirj,  A.  Jardinc  and  Kncchtli  hid  a  mai^ni- 

feficent  catch  of  ptkc  the  other  day,  which  were  i:h()wn  at 
the  Grcsham  Angling  Sodcty,  Ten  fish  weighed  in  the 
society's  scales  135  lbs.  Tliis  n:picscnlcd  two  da>s' 
fishing.  This  capture  has  no  parallel  In  an^^ling;  history, 
eo  far  as  London  dubs  are  concerned,  because  the  lish 
shown  were  only  tlic  lar|;cst,  and  they  took  thirty  more, 
H^tn  3lb<.  tD^lbik" 

^  In  BHts  Li/*  of  January  7.  18S3,  I  read— "We  have 
seen  or  bcaxd  of  some  remarkable  lakes  of  pike  ^id  perch 
recently.  One  of  the  finest  shows  of  pike  to  be  ieen  this 
season  was  that  of  Mr.  H.  D.  iHughes,  jun-,  last  Saturday. 
Fishii^  wilh  his  bmther  in  a  piivAtc  l^kc,  the  united  take 
forty  good  fish.    The  largest,  weighing  35  lb&,  was 
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caught  on  single  gut.  anU  was  on  vJcw  last  Monday  at 
Mc^isrs,  Alfred  and  Soji*»,  Moorgaic  Sircct  Equ;illy 
remarkable  \va,%  another  day's  ^orL  Mr.  Carter  Mllbum, 
fisbing  last  week  in  private  iratcr  (a  lahe),  took,  between 
eight  and  ten  o'clock  on  tlic  inomlng  of  Thurtday,  *ix  pike 
weighing  SO  lbs.,  17  lbs.,  15  Ibn,,  it  lbB>,  and  6  lbs.  This 
achievement  15  all  the  more  remarkable  when  wc  knov 
that  Mr  Milbum  has  beer  for  year*  deprived  of  his  left 
arm-    The  bttsincas  was  managed  entirely  with  the  anap- 

Perch  exkc  in  such  incredible  quantitie*  in  many  1tnti«Ii 
waters,  that  we  might  almoctt  pas^  them  by,  and  take  thenif 
Ukc  official  reports,  as  read.  In  the  FitUi  of  August  35» 
however^  an  ;iccount  appeared  of  the  e:LplLire  by  two  an^cn; 
between  eleven  and  five  o'elcek,  in  Slaplon  Ley,  of  more 
than  800  fiah.  ThL*&  haul  was  made  on  a  well-known  piece 
of  water  which  may  be  Gvhe<l  by  all  comers  on  payment  of 
a  small  fee.  The  accuracy  of  the  statement  waa  quGStioncdi 
but  the  evidence  of  subsequent  conx^pondcnta  conltmiccl  It, 
one  gcnOcmaa  stating  thai  be  and  a  ff knd  in  five  hours  ^1 
bshiflfi;  took  476  perch.  ^H 

What  may  be  done  among^  roach  and  barbel  wa«  duly 
set  forth  in  the  Paper  on  Freshwater  IHsliing  read  at  one  of 
the  Exhibition  conferences  by  Mr,  Whecldon.  In  the  sbcrt 
space  of  Jive  hours  on  a  winter  day.  be  killed,  in  the  Ilam^H 
shire  Avon — a  notable  roach  river  from  Ringwood  upwards 
—75  lbs.  of  roach,  ntimbcni  of  which  were  coiuiderably 
over  a  jjouiid  in  weight.  Tn  another  portion  i>f  his  Paper 
he  stated  Chat  he  and  Mr.  Smurthwaitc  not  Icng  ago  kdlcd 
thicc  hundredweight  of  barbel  in  one  day.  near  Sonaiiig 
Weir.  In  the  tidal  waters  of  the  Tlianies  during  tbh  pfUkcot 
autumn,  takes  of  dace  of  35  Iba,,  a6lbs;,  and  25 1t».  have 
been  r^dter«d  by  the  Richmond  and  Tvrickcnhain  puott- 
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mea  Touring  tlii?  inonlli  of  July,  accnrcliiig  to  tlic  Fishh^ 
CasfitU,  m  A  Ukc  near  Swindon^  open  on  payment  to  the 
public,  Mc^sr?*  Whcatstonc  and  Walker,  of  the  Stanley- 
Anglers"  Club,  caught  230  lbs,  of  tench  in  five  da/s.  One 
of  Oigm:  anglers,  on  July  9th,  took  wtUi  rod  and  line  twenty- 
live  iUh,  nine  being  over  4  lbs.,  nine  over  3  Iba.,  and  seven 
over  2  !b^  The  tuul  wciyht  of  the  diiy*'  an^ilin^  was 
^9i  lb£. 

Thcac  rc5ult3,  which  speak  for  themselves,  I  give  &5  they 
occtJr  to  mc  at  the  moment,  and  not  by  any  effort  aX. 
rcsGjirch.  They  f:ilrly  enough  serve  ihe  purpose  1  have  In 
V1CU-.  and  if  J  wished  to  extend  the  liM  of  good  baskets,  the 
averages  of  the  lajtt  live  yearn,  xa  they  m;ty  be  uni-arthcd 
from  the  periodical  lJter^t\Lfc  devoted  to  the  subject,  would 
probably  show  as  fine,  and  mudi  finer  aport  tn  some  of  the 
bran<:hc&  of  angling  upon  which  I  have  ca-«u;[lly  louched. 

Siit  the  rapidly  increased  and  incren^in^  number  of 
anglers  in  Great  UritaJn  should  be  2  continual  stimulus  to 
exertion  in  keeping  up  the  stock  of  fre»h'watcr  fish.  Such 
an  impetus  haj  been  given  to  the  culture  of  Salmonidx  of 
all  dcMLiiiption^  (adding  latterly  to  the  fish  indigenous  to 
Britbb  watcn^  the  brock  trout  of  North  Amenca),  that 
there  b  little  fear  that  they  will  be  neglected, 

Trivate  fuh-lMlchin(j  eatalJishmcntii  have  ^j>runK  up  in 
England  as  well  as  in  Scotland,  from  which  our  colonial 
rivers  arc  being  tenanted,  and  by  which  looses  and  detcrio* 
ntion  at  home  may  be  made  good  at  any  time;  and  the 
intcrcning  collection  of  fish  cultural  appliances  at  the 
Exhibition  must  have  been,  to  host*  of  observers  during 
the  ifummer,  a  servkeablc  object  lesson  that  utnnul  fail  to 
produce  practical  results  In  time  to  come. 

The  ir>crea»e  of  anelcr^*  hoi;«rver— and  this  ift  a  point  we 
are  loo  apt  to  overtook  in  considering  the  general  que:itiQn 
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— ha3  been  chiefly  amongst  ibc  c1a3sc5  of  the  population 
tliat  ciuiMoC  affnrri,  ntlicr  in  timt?  nr  money,  Ui  fi^i  Uir  Itrst 
waters  for  the  bci;t  fifth.  The  angler;  ^ho  devote  thcm^ 
selves  to  salmon  and  trout  can,  tn  tlic  main,  look  very  well 
aAct  tlicmHclvc-s,  Give  them  an  adequate  Ic^rtaJAtion  that 
shall  emure  fair  play  againtt  the  proprietc^is  and  occupies 
to  whom  the  netting  cf  nalmon  is  a  business,  And  all  other 
things  willr  without  much  trouble,  be  added  unto  thcnu 
They  represent  the  higher  branches  of  the  sport  of  anglbig. 
The>-  arc  the  followers  cf  Cotton  rather  Uian  Father  lzaal^ 
the  patron  -Mint  of  wh.it  arc  termed  (general  anglers  ;  ^ndlbc 
time  has  ^ne  by  wlien  the  humble  angler,  who  U  content 
with  a  modeat  day's  roach  or  perch  Ajhlng,  is  rcgarticdby 
them  witli  contemptuous  indlfrercncc.  The  angling-hot^ 
cf  twenty  years  ago  show  that  the  fortuAate  individuals 
who  could  betake  them.tclvea  to  Norway,  or  across  the 
Sl>  George's  Chanr^el,  ur  North  of  the  Tweed,  were  ^vcn 
to  looking  down  from  a  lofty  pedestal  upon  their  lou  fix- 
tunate  brother  sportsman,  who  was  dubbed  a  Cockney, 
and  held  up^  togctlter  witlt  his  f!oat^  uc?inis  maggots  ^ul 
gronnd-bait,  to  derision.     But  that  diy  i;  p-i'^t. 

If  space  permitted,  it  would  be  iatcrcstmg  to  trace  how 
the  chntrgr  ]un  been  hrnu^jht  about.  Broadly  spcaklfi^ 
it  has  been  done  by  the  print Ing-preij,  and  during  the 
last  twenty  years,  not  so  much  by  an):tinj;;'t>ookSr  as  by 
literatuTCof  a  more  unsubstantial  chdiactcr,  Thcjcimuil- 
Utic  fathers  in  Israel  are  answerable  primarily  for  the  ttfis 
of  thousands  of  members  of  angling  clubt,  who  weekly 
obtain  healthful  recreation  b>  Uic  waterside.  "Ephctncrs" 
aforetime  of  Btitt  Lift,  Francis  Francis,  Grevilfe,  F,  and 
Cholmondclcy  Pennelt  (too  young  to  be  a  veteran  yet,  twi 
Etill  ancient  enough  9»  ^jx  ittigling  writer  to  come  within 
the  category),  by  their  contribution*  to  joumalfand  maga- 
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^nne«  awaleened  popular  Interest ;  and  It  happened  that  a 
rcrvolution  in  LlK  meana  of  comniunication  had  coo^c  at  an 
opportune  lime,  to  dcid   to  their   tc.idiingn   the  nccc:!UAry 

opportunities  of  putting  ihtm  inio  practice.    Anglors  have 

^how  411  or£^  of  their  own  in  ttio  Fishing  CasstU; 
NundclU's  Act  WM  passed   for  the  especial  behoof  of 

■  botiom-fi^hera ;    railway  companies    arc   recogiJfIng   the 
brotherhood  ^s  of  fmUicicnt  influence  to  be  considered  In 
the  granting  of  ajiccial  privilc^c^  \  and  the  FLih  Culture 
AfsociatLon,  of  which  the  MarquiK  of  Exeter  is  President, 
would   never  hnve  been    started,    h.-id   not  the   necessity 
^^)ccn  felt  of  looking  after  the  stock  of  coai^e-Ssh  in  rivers 
^Brcqucnted  by  the  many.     It  must  sullike,  however,  co 
^■tftkc  IhcAC  tbingfs  for  i^rantcd,  and  so  I  pass  on  with  the 
^Bbciuty  wi»h  th.it  all    Micicticsv  .tsxti  all  movements  which 
^'aim  at  ;)ui<tit]g  and  t-ncouraglng  (h^  fair  gener-il  angler, 
may  prosper  abundnntly.     The  m^n  who  b  a  fair  fishcr- 
^Kban,  though  Iils  ambition  »oar  no  higher  than  a  plate  of 
gudgeon  from  the  wril-rakcd  gravel,  has  his  place  In  the 
common  eonfrateniity,  and  is  deserving  of  cor5idem1ion. 
^^    'Hie  general  anKltr  at  the  present  time  U  i\r>X  altogether 
^prithout  his  apprchen«ionff.      Anglmg  Associations  have 
befriended  him,  but  the  awakened  interest  which  he  haa 
himself  helped  to  extend,  thickens  to  curtail  \\h  privik-ge«. 
Claims  to  the   ownership  of    waters  hitherto  conKidcred 
I      public  arc  bcinu  advanced  with  the  view  of  keeping  him  at 
^b  duUncc:     A?t,  however,  the  Defence  Ai^odations  should 
be  abte  to  prevent  wrong^ban^ed  or  high-handed  proceed- 
ings^ thiA,  though  a  vexatious  sign  of  the  timc^.  i.i  a  dlf- 
^^kulty  that   will    lie   rctnuvcd,  twjc   way   nr  annthrr,  by 
^^ippeal  in   the  law.     Still,  it  sHmitd  be  mentioned  in  a 
general  »nrt'cy  of  the    Knglish  angler's  present  i>o«ilioiL 
^^confess  L  »c  most  cause  for  alaim  in  the  iTia[:ping*up  of 
^1  ^  B  £ 
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every  available  bJt  of  watrr  by  societies  cf  gentkfucn  who 
can  afford  to  pay  for  it.  For  thU  there  is  no  hdp.  W« 
Live  to  a  free  country,  dud  il"  the  owner  of  a  Mrc.im,  \rhich 
his  rorefatherfi  p<;rniittcd  to  be  fished  by  hK  Dctghbount 
choo:^es  to  let  it  at  a  rental,  he  ha5  the  right  to  do  ftOb 
Equally  h^vc  a  doicn  city  gciillL-mcu.  wlio  love:  the  aiiivse* 
ment  of  angling,  and  can,  by  their  purae^^  command  the 
means  of  indulging  in  it  uiidur  agreeable  condition*,  the 
riglit,  momlly  and  legally,  of  sccuriiig  it  for  a  coiisidcration, 
or  without  one  if  they  have  the  chance.  KeverthcEeM,  the 
effect  is  to  limit  the  waters  available  to  the  masses  of 
argletft. 

The  larger  rK^rs  beloved  of  (jeneral  angler*  are  open, 
ondcr  easy  and  equitable  re^IatioruL  The  Thames,  Trent, 
Ouac,  and  others  of  that  cUsr,  arc  not  yet  )>arce1led  out 
into  subscription  waters,  and  of  smaller  stream*,  like  tbe 
Lea,  and  portions  of  Uic  Colnc,  it  should  not  be  for^ottCD 
that  the  xiiiutl  fee  dciiMnded  fur  a  day-ticlcet  ih  niore  than 
counterbalanced  by  the  advantages  gained  by  watching 
and  preservation.  In  the  immediate  vidmty  of  large  towns^ 
Inderd,  there  \s  something  to  be  «a!d  for  the  c^-bettrd 
complaint  that  open  waters  are  scarcely  worlli  fi^ine^ 
unless  they  are  under  the  charge  of  9ome  such  mode) 
guatxlians  as  ihe  Thames  Angling  PrcKervation  SocJeCy 
The  cutting  down  of  ancient  privileges  is  tuffcred  mofttly 
in  rural  or  semj-niral  districts,  to  whid\  town  anfflcrs  were 
wont  to  Issue,  attracted  as  much  by  the  pka^uies  of  die 
country  surroundings,  u  the  more  direct  operatioiu  of 
^h  capture; 

Orthejo)^  of  angUng  I  have  nothing  at  prewnt  to  say, 
except  to  remark  that  it  is  a  sport  wldch,  more  than  any 
other,  owea  much  of  its  fascination  to  features  that  art 
only  indirectly  connected  with  it     Some  ycar«  a^  a 
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•The  pleufini^t  insSing  is  tft  «ee  Ihe  fish 
And  greedily  devour  the  Ir&uhcroui  boiL'* 


murtcrly  ttsay  (by  it*  editor)  appeared  in  the  AVw 
QuiV(fr!y  upon  trout  fcshiii^,  und  tlilt  sentence  at  once 
challenged  ray  attertion :  *One  apologist  will  talk  of 
andcrir^  amid  plca.^ant  acencry,  rod  in  handl  The 
pocrite !  As  if  the  scenery  were  the  inducement,  aocl 
not  the  rod»  which  he  alTecta  to  speal:  of  so  iighlly*  Tlie 
best  of  all  apologies  Is  Shakespeare's,  and  yet  it  is  a  poox 

f 

■     In  a  couple  of  angling  books  which  I  had  at  that  tTine 

^Qut  npon  the  waters,  I  had  endeavoured  to  remind  the 

reader  of  the  countless  clianns  to  be  found  in   the  lanci 

and  hcdccro\v3  through  which,  on  an  aDgling  excursion, 

I  we  pass  to  tlie  cornfield  ;  and  the  objects  of  interest  visible 
from  the  footpath  amonfi^t  the  \^ivin(;  f^n ;  and  the 
meadows  ^'painted   with   delight"  over  which  ivc  batsh 
thraiigh  the  gniss  la  tbtt  river's  Iwink  ;  to?iay  nothing  of  the 
faarvcat  which   the  eye   may  g.ithcr  in  the  intervals  of 
fishing-     Wlicrefore  T  began  to  hi>ld  Cimrt  i>f  Ju.<(tice  upon 
myself,  if  haply  it  were  tn^c,  after  all.  that  we  were  Indeed 
Ihc  bypocTilcs  thus  described,      'fhc  verdict  was  one  of 
•■Nol  Guilty/'  wid  mudi  was  I  comforted  upon  tJiiiij;  up 
—  the   raagaiine,  in  fear  and  trembling  as  to  what  would 
Hfbllow.  to  lind  the  accuiiinf  article  itself  flavoured  n-ith  a 
^■vrry  pretty  sprinkling  of  poetry  and  nentiment     All  in 
sweet  form  came  the  fine  summer  day,  and  the  rill  trickling 
down  the  remote  hilUide  ''amcng  club  rushes  and  the  blue 
water-gr^u%e«,  till   it  re-tchts  Uie  v^illcy,   5nding  it*  way 
ftlong,  a  mere  thread,  half  bst  to  ^ght  at  times  beneath 
Hlfac  herbage   then  stagnating    for  a  apace  into  a  little 
pooV*    &C.     It   was    my    lum    now.     *'Thc   hypocrite!" 
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mu^d  L    "As  if  he  climbed  the  hilUide  to  catch 
the  thrcid-likc  trickle  1 " 

The  old  name*  by  which  th(^  pastime  of  angling  \%  ■ 
Iniown  arc,  it  will  be  noticed,  significant  on  thU  head  tt^| 
b  "The  Gentle  Cmft,"  and  '*Tlic  ContcmplAilvc  Man'a  ' 
Recreation.'*  Tn  hr  stirr,  there  arc  plenty  of  anglers  of 
all  rank*  who  arc  pot-huniera  pure  and  »impl«.  They 
take  thdr  aurly  way  to  the  water,  doggedly  settle  down  to 
sUy,  and  art  deaf  and  bUnd  to  the  oonipeas;itioit<  which 
Nature,  in  her  IdndUer  mood,  ofTcm  agaitut  that  too 
frequent  ill-luck  for  which  the  angler  in  Great  Dritaia, 
in  Grrate-r  Hritain,  ;4nd  ^ill  \\i^  wi)Hi!  over.  mui;t  be  pre- 
pared. But  the  rule  ifi  otherwii^  ;  the  majont>*  of  oiaf;lerft 
in  this  country,  at  all  events,  de  take  appreciative  note  of 
the  scenery  ;  de  kwp  a  friendly  eye  upon  bird,  heart,  and 
intect ;  d&  d^iU^ht  in  the  foliage  of  the  coppice,  the  whisper- 
ing of  the  sedges,  and  the  Jon^  gay  procession  of  flowery 
even  from  the  curious  blosMini  of  the  coltsfoot,  whkii  ii 
probably  the  first  to  greet  him  in  the  earliest  spring  day^ 
to  the  yelluw  stars  of  the  solitary  lo^orl,  wlikh  sJiiven  ii 
the  late  October  days. 

It  JAtandi  to  reason  that  it  should  be  mk  Amoticist  ost- 
of-door  sporlpmcn  the  angler  is  peculiar.  The  decr-;ibilker 
has  little  to  lrx>k  al  but  barren  hil!<i  mim^imed  a  forest,  or 
tht!  broad  sky  above  him ;  the  fox-hunter  has  his  bom 
and  bi»  own  neck  to  study,  and  tlic  brisknesa  of  uDpciuous 
advance  to  divett  hl<i  thoughts ;  the  fowler's  eye  fau  a 
definite  dut>"  to  perform.  The  angler,  if  using  a  fiy-rot^ 
has  frequently-recurring  "  wait^"  what  time  he  mom 
from  stream  to  stream  ;  the  bottom-fehcr,  loo,  has  a 
superfluity  of  enforced  kitiuTie  at  his  didpoeaiL  And  over 
and  above  all  tl)c  British  angler  lives  in  a  country  wbo^ 
rural  parts   are  unique   in   tJim  winbomeness,     Wahoa'f 
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famcnis  oU  book  savours  of  honcyiucVlcs,  hawtliiirn 
hedges,  sj^cimorc  tFcc5,  and  crystal  streams.  Mc  wits  ik 
typical  aaelcr,  and  the  t>'pc  rcoraina. 

We  may  now  puis  to  a  more  pmctica!  bmnch  of  our 
general  itirvey,  and  having  gl^mced  at  xomc  cf  the 
characteristics  of  the  sUtJalicn  as  concernm^  the  angler, 
may  take  a  biiclHcyc  view  of  the  inUiid  waters  of  Great 
Britain.  I  do  not,  howe^rcr,  pretend  to  attempt  anything 
like  a  fpiide  to  the  rivers,  nor  even  to  fumiih  a  com* 
prcbcnKive  llAt.  TAc  Att^£cr's  Diary  deaLt  in  brief  with 
all  the  fUhing  districts  of  the  United  Kingdom,  and,  indeed, 
of  the  world,  90  Tai  as  they  ;trG  loiowa,  and  to  that  useful 
little  book  shall  ihc  inquiring  reader  be  referred.  All  that 
1  am  able  to  do  is  to  hint  aC  the  rn^in  features  of  our  chief 
Ude  resort*, 

A  bulky  handbook  niiglit.  for  example,  be  written  upon 
the  ucie  section  comprising  the  lochx  and  rivers  of  the 

"  LpUid  of  brown  iic>ib  and  »hn£Gy  irood, 
L-ind  of  the  muuRiun  uAd  tJ^  flood." 

Placing,  as  Ubut  meet,  the  mi^^tory  Salmonido:  at  the 
top  of  the  \\&t.  Scotland  naturally  tirst  claims  our  iiutkc. 
To  tbc  ordinary  angkr,  however,  all  but  a  few  of  the 
prime  lA'ater^p  i^-hich  arc  a  source  of  rich  revenue  to  Scotland, 
arc  close  borouEhs.  The  fishin^A,  like  the  shootings,  aic 
rented  at  cnormoiii  figtircs  althnngh  there  are,  hero  and 
Ibcrc, given  tothcfiojourncrai  particular  hotels,  the  prtvilejre 
of  wclttrg  lu9  line  in  odd  reaches  of  wcli-knovhci  ulmon 
rivert.  There  i*  never  so  mucli  difficulty  in  obtaining  per- 
mlsaton  to  fish  for  Sa/mt?  faru?,  or.  as  cur  Scotch  friends 
C4U  it,  tlic  ycll-^w  trout,  and  if  iorac  travellers  compliiTi 
of  pofbient  refiisals  to  applications  for  permi^oi\  I 
must  personally  day  that  I  hav^e  always  had  reason  to  be 
grateful  for  ready  kindness  in  v^rious  parts  of  the  caunti7. 
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On  tJio  whole,  ihc  angler  visiling  Scotland  cannot  <l& 
better  than  take  hb  tcdinical  instructions  sbout  ulmon 
fishing  from  FranciK  Franci*'*  ■  Rf>oV  on  Angtii^/  Pcthape 
no  English  angler  has  had  more  experience  of  the  Scotch 
rivcm,  from  the  angler's  point  of  view,  than  he  It  ifl  no 
secret  to  the  ininaled  ih.-ti  the  lUl  of  salmon  ^nd  $(^- 
trout  tlieSf  which  be  gi^-cs  fcr  ttie  various  rivers  and  Iake« 
or  Scotland,  Ireland,  and  W^C3»  cost  him  ycari  of  labour, 
and  that  in  compiling  them  he  received  the  arastanoe 
or  some  cf  the  most  expenenccd  of  Biiti&h  anglers. 

Wlut  tlic  principai  Scotch  rivers  produce  1  have  already 
illufitrBtcd  by  fibres.  The  Tweed  Is  held  In  Hgh  mtccm 
as  an  anc^ling  riveri  though  it  Is  not  so  Lonf^  and  docs  not 
fcrm  so  large  a  watcishcd  as  the  Tity^  The  Kirkciidbiri;[Iil-* 
•thire  Dee,  the  Cree,  antJ  the  Luce,  are  *m;ill  rivers  \x\  the 
south  of  Scotland,  and  the  Annan  and  Niih,  the  forroef 
famous  for  its  sca-tiout  and  herllng,  also  nin  into  the 
Scilwa/  Finh-  The  Tay  I*  a  superb  siilmon  river,  and 
like  the  Tweed  has,  in  its  lower  part»  to  t)e  commanded 
from  a  boat  It  yield),  with  Its  many  tnbutatics,  good 
spring  tishfng.  Aberdeen  «hi  re  is  a  famotia  county  for  the 
angler,  for  it  can  boa«t  of  its  Dee  and  Don,  and  a  nurobcf 
of  smaller  sti'canis.  Inverness,  also,  is  a  notable  aiif^lbi^ 
county,  Cfintaining  as  it  dw"^  the  magriificent  Spcy.  Thi* 
river  has  peculiar  characterifitics  for  the  angler,  having  high 
banks  and  much  rough,  ra^d  water,  dcn:andmg  the 
exercise  of  all  hh  skiLL  In  ihix  county  U  also  the  Ness; 
where  the  public  have  access  en  ^iver  days  to  a  portion  ol 
the  water  near  the  Highland  capital.  In  the  Dcaiily,  some 
years  agn,  I^rd  I^uth  killed  to  his  own  rod  u6  salmon  in 
five  days,  and  IhU  bcauUful  river  is  still  Urst-rate  Cor  fish. 

Upon  the  Tliuno,  in  the  extreme  north.  Uie  lUliing  opcna- 
eavlicr  tlian  in  any  otlier  portion  of  the  United  Kingdom. 
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Argyllshire,  the  country  of  the  Mac  Caliuiti  More,  ha*,  in 
addition  to  its  lochs,  a  number  of  small  salmon  rivers,  £uch 
a<t  tlw  Awe.  the  Orchy,  and  Uit  Lcven.  In  Banff^Mre  the 
belt  c:iImon  rivers  are  the  Deveron  and  Ftddich.  In  Ber- 
wickshire arc  the  Blackaddcr  and  the  \\  hitiiddcfj  Xvro  good 
tmiting  sltcams.  The  Findhdm,  once  a  phmomctial 
salmon  river,  b  in  KlginAhirc,  And  it  is  on  record  that 
years  ago  360  salmon  were  caug^hl  in  tlic  s;tmc  potjl  in  one 
day.  This,  however,  wa»  exceeded  by  another  miraculous 
draught  of  fishes  de«cnbed  by  the  Carl  of  Moray,  who  wrote 
to  his  countess  th^t  t,300  j^atmon  had  been  taken  iik  a  nt^hi. 
There  Ufair  fishing  occasionally  ci^-n  now  In  the  Fintlhom, 
but  ruihleflT!  nettint;s  below  have  considerably  ^polled  it  The 
Lo»icin  the  same  county,  is  good  for  sea-trout  ajid  yellow 
trout.  Forfarslnro  has  the  Norih  and  South  E^k,  The 
Clyde,  whose  fall*  are  fatal  to  Ih-^  ascent  of  talmon,  is  in 
\\^  ujij«u-  rtalcis  excclknl  for  trout,  and  It  Is  of  ^dditlmul 
^ntereit  to  anj^lers  since  the  experiment  of  introducing 
grayling  into  Scotland  has  there  bcci3  flucces.'ifully  carried 
out  The  best  rivers  uf  Pcrlhslurc  ate  the  Garry,  the 
Tummcl,  the  Ly<jn,  the  iicctIcv*  Tay  already  referred  to, 
and  the  Teith,  Roxbui^hihl re,  besides  the  Tweed,  which 
b  famotii  fur  bot}i  tjgut  and  salcnon,  many  of  it«  casts 
bang  hintorical,  and  which  has  romantic  historical  aK£oc}a- 
lions  with  Melrose,  Dryburc;h,  Norhara,  and  KeE^  has 
aUo  the  Tcvi»t,  which,  like  tlte  Ale,  the  Bowniont,  the  Jed, 
Ihc  Kale,  the  Rule,  and  other  such  minor  streanifi^  are  of 
excellent  repute  for  trout  Suthcrlandi^hin^  the  piaradj^c 
of  lodi  lishc^?i  and  the  stronghold  of  the  Sait/n?  /trrerj.  )ijv* 
the  Brora,  an  early  salmon  river,  whc-rc  the  fish  run  large; 
ihcBotgJCiCxeellent  for  grilseandsca-troutithelnven  where 
the  wandering  dingier  staying  at  Loch  Inver  eaji  JUK  for  a 
daily  payment :  the  Lexfbrdj  a  short  river,  but  that  &lill  is 
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tho  second  bc^  salmon  Hvcr  In  the  county,  and  ihc  SUo 
cne  of  the  be^tt  river;  in  the  Hii*hlaticlft. 

Aji  fur  tlii:  loch?s  one  might  aIukkvI  be  pardoned  for  uun^ 
ihe  familiar  cxprc«>don  that  their  name  b  le^on.  Locti 
Lomond,  between  Dumbarton  and  Stirltn^birc ;  Loch 
Awe.  Jii  Aiio'll^hirc;  Locbs  Tay,  Rnnnoch,  E^m,  2nd 
KatHne,  in  Pcnhshfrc;  LocIk  Nc^s.  Lochk,  and  Lagan, 
lnvcmc:it(  :(htre  ;  Locha  Marec,  Luichart.  and  Fannich.  in 
Ross-shire.  at  once  occur  to  us ;  while  below  the  GTampiam 
there  are  Loch  Leven,  with  if  wonderful  fiiihing,  and  St. 
Maty'a  Loch  in  the  Yarrow  country.  Some  of  these  gframl 
ahccts  of  water  contain  the  dc^Utictivc  pike,  and  perch, 
which  arc  only  less  fatAl  to  trout  by  reason  of  their  sDftaller 
wcc.  But  in  the  hundreds  of  lochs  which  lie  twinklif^ 
withni  the  hiillci\T3  of  tlir  bonny  Sc^itch  oiountaln't  theic 
U  an  abundance  of  small  trout,  and  heavy  ftix^imcfu  of 
the  Sa/»ta  Jaru^.  while  many  arc  inhabited  by  the  gfcat 
lake  trout,  Uk  night  pjowlcr  that  so  seldom  takes  Jifl)', 
and  to  which  the  name  of/irr^JTbas  been  aptly  gi\-eiL 

Ireland  \s  not  ao  much  patrontaed  by  Kn^lUh  anglers  as 
Scotland,  though  there  Is  more  and  c)tea|)cr  general  sport 
at  hif  eoniniand.  The  Green  Island,  manifold  as  are  It* 
physical  beauties  and  angling;  capabilitie?w  ha.n  been  Dot 
a  little  neglected.  Of  I;»te  yctr*  there  Itwt  been  «omc 
excuse  perhaps,  for  trniorou*  totirlct^.  though  surely  nevct 
wa:i  fear  inc^rc  ungrounded ;  but  to  the  angler,  for  mme 
incnrnprehenslble  reason,  Ireland  has  never  b^n  such  an 
attraction  a«  Scotland,  choti^,  ac  I  have  hinted,  a  atransfcr 
whocanonlya^ord  to  expend  a  moderate  amount  of  money 
in  his  amusements,  and  dr«Jrm  a  vanety  of  fishing,  would 
do  much  better  in  Ireland  titan  in  Scotland,  The  largest 
pjkc  !n  Europe,  I  believe,  are  roaming  in  the  dejjths  of  the 
big  lakes;  it  is  the  land  p^r  cntff^AfM^ of  the  white  trout; 
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and  all  rciind  the  coart,  from  the  mtriybut  miicli  pre- 
served Bufh,  \vitliin  cas/  h^il  of  Giant's  Causeway,  to  the 
arty  Lee,  in  counly  Cork,  ihe  salmon  conn."  ;md  go  wUh 
beautiful  regtilanty.  One  of  the  mofit  delightful  angling 
tours  I  ever  hnd  woif  in  Ireland^  fishing  my  Journey  from 
Sllgo  thrfiugh  Connrmara  to  Galw;iy  by  easy  stasia,  and 
taking:  i^hatcvereamc  in  cuy  way — pcrclv  pike,  brown  troutj 
tfchite  tcxjut,  sa\A  b.ilmon — wltli  prdUeworthy  iinp^irtUlity- 
River«,  iTioitrt9in<^  kind  and  sea,  the  eouitcDus  people, 
even  the  pigs  and  wretched  ho  vcU— every  thing,  In  short, 
but  the  too  freely  weeping  akics,  contribuied  to  tltc  ftuin 
total  of  a  pleasant  holiday. 

The  cinE^linf;  tn  Ireland,  though  very  ^ood,  ia  not  what  it 
wa«  when  the  chuplei^  of  '  Wild  Sport*  of  the  West'  were 
written.  The  fiih  are,  generally  speaking,  of  the  same 
claw  as  those  to  be  found  in  the  Scotch  rivcra— twtlmon 
;«nd  troul  every*^  ht^rx!.  :ii:d  in  Ike  kirjjtT  1nke?i  li^vlathnn 
pike,  and  here  And  there  bream.  There  are  gillaroo  tn 
Lough  Htne,  and  poU<in  in  Lough  Ncagh.  It  goes  vithout 
aa)^ag  tn  ihcse  days,  wh^'n  the  ta^tL'  for  angling  h^s  ex- 
tended 90  much,  that  ihc  free  fisliings  are  not  numerous. 

Still  there  arc  many  bits  of  open  5aInion  ^shinc:,  and  lake* 
that  are  tci  all  intents  and  purposes  fiec  ;  and  tlie  »e=i  and 
hrovm  trout  6):hing  \t  plentiful  enough  to  vatixfy  the  most 
rapacious  appetite.  Boats  are  cheap  and  the  boatmen  very 
modest  in  their  demands,  and  uhat  is  more,  the  l.i[ter  are 
alw;i}-«  satisfied  with  the  treatment  they  receive,  u-hile  their 
humorous  snyings  and  dcin^^  are  a  aource  of  continual 
amuitanmt.  One  ?«7itnioii  (iiliini;  Hceitce  will  citi  for  the 
whole  of  Ireland,  which  U  a  great  advantage.  The  open 
aeawn,  ai  elsewhere  u  from  February  2nd  to  October  3  ist» 
with  the  usual  exceptions  of  special  districts.  The  prin- 
etpat  rirers  in  the  south  arc  the  Blackwaicr,  the  Lee,  anil 
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the  Bandon,  while  upon  the  wIM  shores  of  Cautfy  Bay  and 
by  Glentrarill  there  are  plenty  of  trout  etreoms.  Clo£C  by^ 
in  county  Kcfry,  tlicrc  arc  tlic  Killamcy  lalcci^  ovetnin 
during  perlcd*  of  lh<^  yaxv  by  tourisi*,  ^[loilnl  by  the  ufc 
of  cronri  lines,  but  attll,  in  c^irly  months,  not  hopeless  for 
the  rodstcr. 

Continuing  our  way  up  the  w*r^tcm  coast,  wc  come  to 
the  estuary  of  tlic  magnificent  livcr  Shannon,  i^hich  cran- 
talrta  umplea  of  most  of  tlie  fish  to  be  Ibund  la  IreUnd. 
Song«  have  been  !(iLng  in  pntse  of  the  italmon  of  this  fiver, 
and  It  h^5  obtained  more  prominence  in  tlic  llteiidliire  </ 
sport  than  Bry  olher  Irish  river,  which  !s  but  nztturaJr 
eeetnj;  that  it  rune  from  Lcitrim  in  the  north,  passing 
through  a  number  of  l&kci  the  last  of  wliich  xn  the  ptollAc 
fishing  ground  of  Ijouj^h  Def}^.  County  Clare,  being  some- 
what out  ef  the  way*  and  not  much  Vp'ritten  or  talked  atjout, 
b  but  little  frequented  by  aniclcn  but  the  best  pike  (i^fiir^ 
in  Trrland  tt  ]injbab!y  tn  be  obtained  in  j«>mr  of  its  lakes. 

Galway,  according  to  its  angling  value,  should  have  been 
mentioned  first  In  tlua  county  is  the  famous  liahcry  of 
B-'dlynahinch,  the  while  trout  station  of  Glendalough,  and 
the  Galway  Hvcr,  In  which  the  salmon  fuhery  hax  been 
brought  to  a  high  pitch  of  perfection  ;  it  dnuus  Comb  and 
Mafik.  in  the  latter  of  which  trout  of  tht-  phenomenal  pnv 
portions  of  Uxnty  pounds  an:  very  occasionaliy  tatccn. 

Prooi  Galway  the  angling  toumt  makes  Ms  way  tlirou^ 
Conneman  by  We?itport  to  BoUina,  a  famouai  centre  on 
tbe  Moy,  witli  Lou){h  Conn  not  far  distant  Uayo  b  the 
country  of  which  Maxwell  wrote,  and  there  are  privileges  in 
connection  with  x\s  ^shenes  that  make  thif  station  tbe 
most  attractive  of  all  for  the  nun  of  Biodcratc  meam^ 
though  the  upper  portions  of  the  Moy  arc  strktly  pre* 
served.     Lough  Arrow  is  in  the  next  oottntyr  Sligt^  but 
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^•^  be^  ftsJitng  \%  m  the  river  which  runs  from  Lough  GQL 
tbmu^^h  the  county  town. 

Still  further  onrth,  in  u-ilcl  ;ind  be;iuttful  Donegal,  «-e 
h^vc  on  the  sovthcm  boundary  of  the  county  the  river 
£mct  viUi  the  gt^nd  lougb  of  that  name  ^tretcliitrg  (town 
by  Enniskilica  into  FerTTi3naj;h.  The  short  length  of 
vater  between  Lcv^h  Eme  and  Botlyshannon  uied  to  be, 
and,  for  aught  I  know  to  the  contrary,  now  \a.  one  of  the 
favourite  ftatcnon  reaches  tn  the  country ;  and  hard  by,  in 
LeitTixn,  we  have  the  Bundrowcs  river  and  Lough  Mclvin, 
in  whid)  MMue  giMxl  Tl-Ui,  at  rc:i«in4ble  cliarga.  may  l>e 
obtained,  especially  during  April  and  May.  Actogs,  in 
the  other  corner  of  Ubter,  there  is  the  Bann.  with  Lough 
Ncaeh.  These  arc  the  princj[ial  angling  resorts  En  the 
sister  island  ;  but  wc  should  not  forget  the  BJackwater. 
the  Surr,  the  Slaney,  and  the  pretty  troat  streams  within 
cxMiveident  distance  uf  Dublin,  Ati  a  rule,  it  iiiay  be  taken 
that  the  angler,  more  |>articu1ar1y  the  angler  who  wiU  l>e 
9at»£5cd  with  sea-trout,  brown  trout,  occasionally  giUaroo, 
and  lively  pike  fishing,  can  never  very  wvtl  do  wrong  in 
gdng  to  Ireland. 

The  principality  of  Wales  '\%  x  delightful  country  for  the 
Iruut  angler  who  will  Ik;  a:i  a  rule  ajutrnt  with  nmalt  flsb, 
and  who  can  make  up  for  the  reft  with  the  mo«t  pce- 
turesquc  and  beautiful  scenery.  In  North  Wales  the 
principal  rivers  are  ihc  Conway  (good  ocxiasionally  for 
«a]mon)L  the  Dee,  the  Dovcy,  the  hlgticr  waters  of  tbe 
Severn,  the  Cluyd,  and  the  Vemiew;  while  in  South 
Wak»,  where  the  «ewin  givrK  ij^iinlni  «p(iTl  in  tlv  autumn, 
juid  the  brown  trout  run  to  a  larger  sixc  than  in  tbe  mail 
lakes  and  mountain  strcaois  of  the  north  country,  we  have 
the  Ogmore,  TaflC  Taw,  Temc,  To»y,  Usk,  Monnow,  and 
Wye.    Tbe  salmon  ftshing  of  the  Usk  is  proverfoaal,  and  I 
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have  in  my  po^cssioii  a  phcjtofjfaph  givcti  lo  mc  \>f  WC 
late  Mr.  Cruwshay,  of  Cyfarthfii  Cantle,  at  ihe  clooe  of  a 
day's  successful  trout  tshing,  during  a  frosty  day  in  the 
montli  or  February  a  few  years  ago^  rcprcscnling  nine 
ealcnon  killed  by  him  on  Octol>er  sand,  1874,  wnth  the  fly ; 
and  a  sangulftr  thing  in  connection  with  this  day'i  spcit 
wa<t  tli;tt  Uic  Uiicc  Uf£L:»l  Cuh,  t>iic  of  22  Ihs.,  one  of 
19  ]bic,  and  one  of  t6  Ibft,  were  hooked  foLtl,  the  salmon 
being,  as  they  too  often  are,  in  a  more  playful  than  fccdinff 
humour ;  yet  carried  their  gainbc^ls  too  far.  and  were  nicked 
accordingly — two  in  the  pectoral  fin,  and  s.  third  in  ibc 
side.  The^c  f\%\i  were  placed  upon  an  unhin^'ed  door, 
which  way  tilted  up  by  a  coittplc  Df  men  to  allow  Mr. 
Cfuwshay,  who  was  a  ver>'  <J:ilful  anintcur  photographer, 
to  take  their  UkcitcsscSw 

Cor^klering  the  amount  of  poaching  to  which  tlvc  £fig1bh 
rivers,  tip  to  within  ten  or  6fteen  yearti,  w«re  subjectedt 
and  the  gross  neglect  from  which  they  long  suffered,  h  is 
marvellous  that  in  all  part*  of  thr  cmirtry  the  commoner 
kinds  of  (ishlrg  should  be  «o  good  a^thcy  arc  M  the  present 
lime  ;  anil  considering  the  number  of  anglers  who  teat  ihdr 
vitliic  upon  every  available  ^y  of  the  year^  it  wouU 
not  be  stirpfi&lng  if  the  rule  w^  to  toil  all  day  and  catcfa 
nothing,  and  if  the  lan];uagc  of  every  English  angler  was 
thM  of  the  iir<T|jiu:t  ijf  oH  "Tlie  fiMier;!  aUu  nhall  uioiEn^ 
and  all  they  that  ca»t  angle  iiito  the  brooks."  But,  as  I 
h^vc  remarked  on  a  previous  page,  we  have  more,  to  be 
thankful  fcr  than  to  comjfl^in  of 

It  would  be  invidious  to  single  out  cne  count}'  as  better 
than  another,  were  it  not  th<Lt  our  beat  trouting  dbcHett 
are  Holited.  Tlwre  14  pruh^bl}-  iio  cfiuuty  in  England  that 
has  not  a  trout  strcana  of  tome  kind  ;  and  tributary  strcanii 
and  brooklettt  known  only  to  a  few,  and  vcr>'  naturally 
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cpt  secret  by  tHcm>  sometimes  keep  up  vcrj'  ample  stores 
ef  surreptitious  trout-  Hut  the  tnic  troming  cfniniic^  arr 
comparatively  few.  Beginning  with  the  south,  CornwnlL 
may  Ik:  jnuiacd  by  with  i\.  brief  nrfcrcncc^  aUHcju^H  alt  die 
str&anis  trickUng  down  from  the  backbone  of  tlie  hilU 
ch  ccnstilulc  the  Comi^h  hi^hbndd.  contain  more  or 
of  trout  Devonshire  is  quite  another  mailer,  its 
larf^r  trout  rivers  arc  numerous,  and  salmon  are  taken 
In  Taw  and  TomdEC,  in  Exe  and  Tavy,  while  the  interior 
Ia  iricr.scctcd  in  all  directions  with  lively  little  streams. 
There  arc  a  few  strictly  preserved  trout  tlream*  in  Dorscl- 
sJiirc,  and  a  ^od  satmnn  Hvcr  in  the  Stour,  which  joins 
their  with  the  Avon  at  Chrisichurch.  the  Avon  itself  bem^ 
swelled  by  a  famous  grayling  river,  the  Wiley,  from  the 
Salisbury  Plain  rc^on. 

The  Idlest  river  in  Great  Britain,  and  the  one  to  which 
most  importance  is  attached  by  the  main  bndy  of  general 
anglers,  is;  of  cour^i  the  Thamca^  with  its  magnificent 
w^Atcr»bcd  representing  a  basin  of  over  six  thousand  miles. 
It  is  not  so  long  as  the  Severn  Ly  somt?  Lwi-nty  odd  milis, 
but  it  is  fed  by  a  rich  array  of  tributarie£  rij^ht  and  left. 
In  its  higher  portions,  under  the  influence  of  the  Cotswold 
hills  thrre  are  the  Wuidrush  and  Coin,  both  capital  trout 
streams.  In  the  Kennct,  the  mo*t  important  of  its  southern 
tributaries  the  richest  specimens  to  be  found  in  England 

f  the  Saimo  fario  arc  taken.  To  all  London  anglers  the 
K<]den,  the  Lea,  the  Colnc,  Wick,  and  Thame  arc  ^uniliar, 
while  the  trout  and  trout  fishing  of  the  VVandle  and 
l>;ircnih,  ihr  iinc  oti  the  wc-\l  antl  the  other  on  the  cast 

idc  of  southern  London,  but  both  almost  within  bearing 

f  the  roar  of  its  traffic  arc  tratlitional     In  the  midJand.^ 
lliere  are  tlie  brilliant  D*rrbyshire  streams,  whicli  may  be 
nsidered  midway,  in  physical  char;ictcrUtics^  between  the 
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p^st^^ral  rivers  of  the  Hampshire  lowlands  (the  Itcbea 
the  Tcft]  and  the  mountain  bums  of  Wales  and  Scodand. 

Tlic  Derbyshire  streams,  bdng  for  the  most  pitrt  open  to 
the  purchasers  of  day  tickets,  are  a  good  deal  Jtsbcd,  bwi 
there  arc  plenty  of  respectable  trout  and  grdylin^  yet  to  be 
taken,  a.nd  the  anglers  of  the  big  dtica — l^ndoii  tn  the 
SOutJi,  and  Manchester  and  Liverpool  m  the  nmrth — Jiavc 
in  them  splendid  opportunities  of  exercising  the  art  of  By- 
fishing  from  spring,  to  the  dose  of  the  grayling  season,  when 
spring  corties  .if^arn.  The  Dcrwent,  Wye,  and  the  Dove 
n^ng  in  tlic  mountaiits  that  characterise  tJie  pcjLk  couat/y, 
are  tributaries  of  the  Trent,  from  which  a  lew  nlmon  are 
taken,  and  which  adbrds  everla^tinf;  f^port  to  tbe  Kottinj^ 
ham  anglers,  wh»  have  foundcil  a  .school  of  their  own,  and 
who*e  reserves  of  coarse  fish  seem  to  be  little  aRecled  by 
the  contributions  levied  upon  them.  A  kindred  river  to 
tlic  Trent,  tliough  ruunlng  in  a  southerly  iustcjul  of  a 
northerly  direction,  and  delivering  its  tribute,  like  the 
Trent,  into  the  HLmbcr,  is  the  Yorkshire  Oujc,  into  whicK 
galloping  down  from  the  Pennine  ch;un,  arc  delivered  a 
succession  of  firi^t-ratc  trout  and  grayling  strcaais.  the 
Su-ale^  the  Yore,  the  Nid»  and  the  Wharfc;  and  on  the 
other  side,  easily  commanded  from  Scarborough,  and  in 
its  earlier  waters  running  under  the  north  wold^,  ts  the 
Yorkshire  Dcru^nt,  the  grayling  fiabing  of  which  Is  cot 
inferior  to  that  of  the  Wharfe, 

Lancai-hire,  in  daya  long  £jncc  passed,  wad  probabJy  u 
excellent  angling  county  throughout,  but  the  UcrAey  and 
the  Irrtcll  have  been  years  ago  pressed  into  the  service  of 
manufacture  and  commerce,  and  we  have  to  go  into  north 
Lancashire  to  the  Ribblc,  Lune,  llodder,  and  tbe  waters 
of  Ribblesdatc,  before  anything  like  adequate  sport  can  be 
obtained    The  lakes  of  Cumberland,  and  ita  ftnc  river  the 
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^r Edciv  stil!  maii^tain  thdr  long-e£tablifih<:d  character;  and 

H  on  Ihc  otTicr  side  of  the  country,  the  north  an<l  south  Tyne 

H  hav€  not  entirely  Xosx.  thrir  salmon,  and  cc-nainly  not  tlieir 

H  trout      Above    Newcastle,    the  Wansbeck,    the   Coquet, 

I^Tcamish  and  Till,  keep  up  the  reputation  of  tlie  btirder 

streams  for  trout  angling.     The  Severn  I  have  not  passed 

by  ui  tent  ion  ally.     But  it  is  as  much  a  Welsh  as  an  English 

stream,    having   a    decidedly   Welsh    origin,   and    by    its 

tributaries  watering  a  good  deaJ  of  Welsh  country.      At 

H  any  rate,  [  do  not  mention  it  Itvnt  because  it  is  least,  for  we 

have  to   thank  thr  Scvcrii  for  some  of  the  unsurpassed 

Igrayliag  rivers  of  Worcestershire  and  HerefonUhire.  The 
Tcaic  and  the  Arrow,  with  the  Lu^.  a  tribuiary  of  the 
Wy«>  are  rot  second  to  thosec  of  any  part  of  England  for 
the  quality  and  quantity  of  their  grayling.  On  the  eaatcrn 
coast  of  Eng:1and^  other  than  the  tiont  streams  uf  the 
border,  tlierc  are  some  coarse  fish  rivers  in  Essex  and 
Salfclk»  and  three  particulady  good  general  angling 
»trcam.i.  namely,  the  Ouac  (Bedfordshire  and  Hiintin^on* 
shire),  whit:h  h  famous  Tor  its  bream  an  J  pike,  the  Nen^and 
^  WclUnd.  In  east  Ai^glia  there  is  a  special  desctiption  of 
■  angling,  to  which  reference  will  be  made  in  another  portion 
of  lhl3  pamphlei,  while  beyond  the  Wa^h  there  if  the  fen 
country,  witli  the  Ancholme  and  Witham ;  upon  these  the 

IShcifieid  an|:lcr5  swoop  in  their  hundreds,  and,  when 
fishing  matches  are  arranged,  by  their  thou^tands,  during 
tho  summer  season,  and,  spite  of  the  rows  of  rods,  un- 
commonly good  baskets  arc  occasionally  taken  away. 
The  anc^ling  of  England  is  more  prosaic,  taking  tt  a«  a 
whole,  Ihfln  ■  in  either  of  the  other  countries  that  compose 
Ihe  national  union.  Until  we  get  considerably  north  of 
the  Trent,  and  within  measurable  distance  of  the  takes  and 
mountains  of  Cumberland,  our  land^ape  iccnciy  b  so&l/ 

^    vou  iL— n.  2  c 
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pleiaiitg  rather  than  imposingly  wil<l  and  fDouotlc:  Our 
rtvcrs  for  the  most  part  flow  tranquilly  through  fAt 
meadows,  upon  whidi  the  inLldc?it  mannered  kinc  gozc 
their  fill.  They  are  at  every  turn  brought  under  tribute 
by  the  millowticr,  sometimes  becoming  hopelessly  dc- 
roomtiACiI  ds  4  rmvard  for  the  service  llicy  render.  Tlicy 
do  not  thuDder  through  gloomy  granite  gorge  ai,  in  tome 
portion  cf  their  career,  do  the  rivers  of  Scolland  With 
impetuous  torrent  they  do  not  da^h  around  niAs&ive 
boulders,  s,%  do  wcll-rcmembered  Irish  salmoa  streams. 
They  fi&w  to  the  sea.  seldom  leaping,  or  boiliri:,  or 
ftwirling^  ufter  tlte  manner  uf  rivers  cradled  in  mount^n 
heighta 

Thanks,  however,  to  the  libcrall/  disUibutcd  tributarkj, 
and  the  drainage  of  the  hill  countrlc}^  the  Hni^li^  angler 
has,  in  the  wide  variety  of  waters  from  which  he  may  t^e 
his  choice  when  mcdLt-^ttng  a  piscatorial  c?ccnraion.  the 
opportimity  of  forming  aequatntance  with  many  a  hrighl, 
swift-running  river,  making  music  in  sach  solitary  dales  as 
those  of  Derbyshire,  or  amon^rst  die  rocky  walla  and  ovci^ 
hanging  foliage  chjraeierbing  many  of  the  Devonshtrt 
itlCi^ms-  There  is,  in  short,  some  tort  of  angling  in  every 
past  of  the  country.  Even  the  Isle  of  Wight  has  a  trout 
streiim  >f  the  tourist  only  knew  ft,  and  the  trout  of  the  Isle 
of  Man  have  certainly  outlived  tlie  animal  which  i&  the 
sign  mojuidl  of  the  Manxman. 

In  an  essay  of  \\w  description  the  writer  b  confrooited 
with  the  diBiculty  of  deciding  how  to  act,  without  dweUing 
too  much  or  too  little  upon  wt\y  one  subject.  Clearly  the 
orthodox  metliod  of  defiling  with  the  many-sided  topic  «rf 
angling  will  not  answer.  Space  would  altt^ECther  fail  me 
to  deal  in  detail  with  the  various  methods  of  angling,  or 
with  the  thcusand-and-one  appliances  which  arc  recom- 


fl 


4 


I 


A  GEKEKAL  SURVEY. 


J5r 


nicndc<l  for  the  successful  pro9cculion  of  the  art.  and  which 
h;ivc  of  laic  mtilltplicd  to  a  bcwildcrnin  cxlcnl.  1  have 
already  declined  the  duties  of  guide  to  localitieie,  and  in 
the  same  spirit  1  mu?t  put  aside  the  pleasant  furtctiona  of 
tutor  in  the  rudiments  Nor  would  such  arrf/j-bc  reccs- 
Mry  even  if  it  were  expedient.  There  id  nothing  nciv  to  be 
laid  about  practical  angling,  after  3uch  p;ist  masters  as 
FrancU  Francis,  Stewart,  Stoddait,  Cholmonddfy  rennell, 
Manlcy,  Greviile  F,»  Keene,  Foster.  Alfred.  Martin,  and 
otlicr^  too  numcrouH  to  mention  have  had  their  say* 

Easy,  therefore,  U  my  conscience  in  shaking  off  the 
tcmptationi^  which  have  beset  mc  to  ftttempt  a  technical 
disquisition  upon  the  best  method  of  tying  a  f]y,  making 
and  fitting  up  rod  and  line^  handling  it  from  bank  or  boat^ 
impaling  a  worm,  or  compounding  ground  bail,  except  so 
far  a^  may  point  a  moral  or  adorn  a  talc.  Tlic*ic  arc  mont 
e«sentLal  subjects  to  study  and  riasler  Icr  no  man  gainsay, 
but  I  will  courteously  ask  tlie  reader  to  permit  mc  to  deal 
with  the  subject,  in  what  space  remainn,  in  the  spirit — if  I 
may  employ  the  expression — rather  than  in  the  letter. 
Thi^  after  not  a  little  cogitation,  1  have  resolved  to  do  by 
cmle-ivouring.  so  far  as  in  mc  Iic^  to  conduct  the  reader 
throufch  the  Angler'a  Year,  making  spring,  summer,  autumn 
tnd  winter  develop  tlie  essential  types  of  angling  in  Great 
Britain. 
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Tne  LouTid:try  llnca  between  the  seasons,  Into  v,-h]ch  we 
will  take  the  Ijberty  of  separating  the  snglcr's  ye^r,  must 
for  our  present  purposes  be  stfinewhat  more  clo^lk:  Uun 
those  of  the  ealendar.  At  tlie  very  hc,-gtnmng,  for  example^ 
we  shall  Jicid  it  convenient  to  assume  that  spring  begiitj  in 
February,  for  in  that  montli  lioth  ^Imon  and  UoitC  anglers 
have  z  legal  right  to  commenee  openitions;  smd  ne  ire 
bound  by  all  considerations  of  honour  and  tradition  to  deal 
with  ihcm  in  the  fortfrctit.  There  i*  ro  Hriit4i  freshwater 
a^h  absolutely  out  of  season  in  February.  On  the  coo- 
tiar>%  some  of  the  eoar»c  fish — a  dc3lG:iiation  whieb,  spjtc 
of  its  unsatisfactory  character,  we  nay  continue  to  U4e  for 
want  of  a  better — are  at  thb  period  in  ffood  condition, 
more  particularly  if  winter  contlnucit  to  have  a  firro  grip 
upon  the  infant  ypir.  It  somrtimec,  but  of  tate  rarrly, 
happens  that  February  U  a  tolerably  pleaeant  month,  and 
in  that  caac  general  angling  h  prosecuted  with  the  ardour 
whldi  con:«  of  knowing  that  tlir  ft-nct-  months  are  hurrying 
on  aj>acc»  The  coor^  li$b  just  now,  honever,  mtiil  tide 
thcii  time,  and  be  content  with  nwimming  about  in  other 
ehaptcr^ 

Beside),  who  would  forgive  the  heretic  who  suggested  a 
thought  of  the  common  herd,  while  the  kings  and  prinns 
of  OUT  watery  realm  were  at  hand  ?  It  is  a  moo!  point  irith 
many  anglers  whether  salmon  or  trout  fishing   ht   the 
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highest  order  of  sport  For  myself,  I  hold  the  salmon  to 
be  the  king  of  fsh,  but  trouting  lo  be  the  choicest  form  of 
angling;  m  the  word  salmon,  including  all  the  migratory 
species,  and  by  Lrouting  meaning  also  fly-tisliing  for 
grayliof^  This  predilection  for  the  trout  rod  U  a  whim 
of  my  own,  I  am  aware,  in  which  few  will  probably  give 
nie  cuunlen^intx^  At  the  aaiiic  liinc,  there  arc  ftiuUiih 
folks  of  some  experience  on  hke  und  river  who  take  a 
IJkc  view,  and  I  mention  the  mAttcr  here  to  jiiatif>'  the 
statement  that  the  point  wilb  ^ome  \s  an  open  one.  But 
there  can  be  no  question  that  salmon  and  trout  between 
them  represent  the  science,  cHiics,  poetry,  rhetoric  (and  ell 
the  rot)  of  the  dclitiuus  spurl  of  angling. 

Had  evciy  salmon-fi slier  a  record  to  show  like  some  of 
those  tran-^cribod  in  the  preceding  chapter,  he  might  sing 
cvcrlaAUng  anthems  in  praise  of  that  ph.ue  of  angling- 
Wc  &hould  then  all  be  itilmon  lishen;  according  to  our 
cppormnitica  But  it  ia  weary  work  toiling  through  the 
day  wilb  unc  "  (vAh  "  j&s  a  result,  and  ^  ufEen  aa  not  whh 
nothing  to  show  for  the  pilrid.  That  day,  in  tlie  first  weeka 
of  the  season,  will  probably  be  cold  and  wet  and  blustering, 
and  the  ptay  uncommonly  like  downnj^ht  hard  work.  Still 
the  big  rod  is  plied,  the  Jong  east  essayed  upon  every 
likely  pool,  the  fly  changed  (changed  too  often  by  some 
men),  and  evciy  tactic  observed.  Tlie  angler  luvc'*  hvi 
workf  and  when  it  runs  in  the  direction  of  salmon  there 
are  many  special  breetes  that  keep  his  zeal  alive.  A 
coterie  of  aiTglcrs  lounging  round  the  smoking-room  fire 
after  a  day's  5shing^  betray  in  a  very  brief  conversation 
why  they  will  not  stoop  lo  any  but  salmon  angling. 

Tlie  tliint;^  we  do  not  knoi^  about  a  minion,  tot  Instanc^^ 
would  make,  if  not  a  book,  a  pamphlet  of  decent  dimen" 
Hoaa.     How  the  nOUc  saiar  spends  hi$  time  at  sea,  and 
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his  tnsli»  in  th«  item  of  food,  if  any,  arc  discus^t 
Fijshing  men  arc  never  tired  of  propounding,  as  a  sort  oC 
conundrum,  the  qw^tion,  "Why  do  talmon  take  a  fljr?" 
And  after  long  years  echo  answers,  •'  Why  ?"  Next  oomes 
the  unpleasant  subject  of  SapreUgnla  /erax,  and  then  the 
conversation  surely  driils  down  to  those  tower  propn^ton 
who  arc,  in  their  greed,  ruining  all  the  honest  jport  But 
the  talk  Is  most  animated  when  out-of-the-way  theories 
;ire  advanced  about  flies.  All  anglers  who  are  worthy  of 
the  name  have  acme  fancy  or  other  about  tackle*  Pre* 
qurntly  it  is  a  "  fad"  ritthcr  than  a  well-grounded  fancy, 
and  to  Uii5  all  fly-ftshcrs  are  very  prone.  The  salmon-Ay, 
being  not  a  fly,  in  the  sense  that  a  March  brown  or  Alder 
is  an  tmiutlon  of  a  natural  insect,  admit*  only  of  timited 
debate.  TJicre  remains  fltlll.  however,  for  settlement,  the 
matter  of  g^if  versus  net,  and  n-hen  all  chtc  faiH  old  battles 
have  to  br  fought  over  4^ain  with  niij^Iity  fiKh.  and  new 
laments  uttered  over  that  fihenomenal  salmon  that  sulked 
At  the  bottom  of  the  pool,  and  sawed  away  against  thd 
It-dgL'  of  rock  until  the  gut  p;Lrted. 

The  salmon  angler  in  action  should  be  a  strong,  patient 
man,  knowing  the  water  he  works,  and  the  tricks  and 
n;<tural  propensities  of  the  game  he  attacks.  Rut  the  prw 
ceu  does  not.  in  any  of  its  stages,  require  such  delicate 
manipulation  as  the  trout  angler  must  exercise.  Wlien  you 
b^in  to  h^indlc  tlte  l8-foot  rod,  and  run  the  Itcavy  cight- 
plajtcd  line  through  the  rings,  and  affix  the  strnnig  g\it  cost, 
with  it^  gaudy  Parson  or  Jock  Scott,  it  may  dawn  tipoa 
ihc  be^nncr.  who  has  been  accustomed  to  brown  trout 
angling  only,  that  salmon  fiKhfrg.  thougli  an  art,  b  vcarcely 
a  fine  art.  Jhe  <lownwaid  casts,  and  tlie  roi^  jericing 
movement  of  the  Ely  worked  tlimu^h  the  water,  do  not 
tend  to  remove  thiii  impreuion  from  the  mind  of  the  angler 
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who  \\z&  been  tised  to  difficult  trout  liithing;.  The  toipret- 
^on.  in  many  such  tnatanccrs,  is  never  vrholl)'  rcinovcdt, 
thougt^  the  capture  cf  a  few  heavy  fi^h  has  a  wonderful 
effect  towards  creatifij;  an  enthuaiusm  thit  shall  abick. 

But  there  is  a  majesty  in  a  salmon  river  that  helps  to 
[ml  tlic  ^iK^rlMiian  on  terms  with  himself.  All  Is  move* 
fnent  Ilorn  in  the  Anow-covcrcd  mountains,  the  streamlet 
ha»  bounded  from  rock  to  rock,  whitcnmg  into  cascades, 
broadening  out  into  foant-flcckcd  pooh,  stn^ammg  abroad 
over  shallcwii  and  scoimi,  gathering  force  di^wn  the  head- 
long rapids,  sweeping^,  in  mature  river-like  dimensions, 
under  lofty  crags,  eddying  past  dark  masses  of  wood, 
aivd  anon  Rcntly  lapping  yellow*  strands,  in  whoso  tiny 
wavelets  children  may  play. ,  Some  day  will  come  tlic  roar 
of  the  spate,  and  the  dark^tinted  waters  which  call  the 
angler  to  be  doubly  on  the  alctt,  with  by-and-bye,  in  the 
dog*day«,  low  bn|;ht  streams,  when  his  highest  tVxiX  is 
requisite  fof  even  a  small  madicum  of  success^ 

February  brings  the  opening  day  upon  rivers  such  ^ 
these,  witli  varying  clianccs  in  this  capricious  climate — 
tempest  to-day^  nerth-eastera;  with  driving  sleet,  and  snow, 
and  dirty  water,  tomorrow;  but  who  cares  if,  with  the 
Qght  witl>  Uie  elements  there  come  at  last  mortal  tussles 
vrith  elcan-ruTi  fish,  though,  intermingled,  he  the  profitless 
hocking  of  foul,  hungry  kclt«,  whichj  be  they  never  &o  well 
mended  must  be  returned  to  gain  conv^&lcsccnce  in  the 
•ea?  Upon  the  banks  of  the  Thurso,  Tweed  and  Tcviot, 
Tay,  Lyon  and  Tummcl ;  by  Spey,  Dce»  and  Don ;  on  the 
turbulent  Auifacc  of  Loch  Tay,  with  the  shoulders  of  the 
surtoundLng  mountains  kept  warm  by  their  white  mantle*, 
the  Scotch  anglers  ply  thejr  rods  in  the  second  month  of 
the  year,  while  in  Ireland  the  lure  is  simultaneously  cast 
upon  the  Lee  and  Blackwater  in  County  Corl^  the  Suit 
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above  Clonmcl,  the  Moy  and  lakc£  at  Ballioa,  the  Bally- 
uahinch  pcols,  tlic  streams  ai;il  lakes  of  County  Dmk^aI^ 
amd  all  land  ted  salmon  liaunts. 

The  trout  angler  who  standi  up  for  the  superiority  of 
hii  favourite  amuAcmcnt  must,  spile  of  his  prejudices, 
admit  that  the  capture  of  a  EAlmon^  upon  legitimate  tcrm^ 
t«  the  most  exciting  of  afl  feats  of  pifcatonAJ  prowess. 
Afar  oll^  as  he  lishcs  fruitlessly  down  the  river  bsutl^ 
i;tre^vcd  with  smooth -wfishcd  botilders^  he  espies  the  move- 
ment of  a  fish  \  not  the  dninty  ri^  that  scarcely  Attracts 
obM:rvaIion,  but  a  heavy  roll  over.  He  ha«  beca  long 
lool^ingfor  some  such  token;  has  honestly  worked  evcty 
ineh  of  the  water*  from  the  f^ls  to  the  rapids,  and  from 
the  ntpids  to  this  darksome  [lool.  He  has  tried  short  ca^its 
and  long  casts;  hsbS  humoured  the  Hy  slowly,  now*  on  the 
top,  now  sunken,  and  has  jerked  it  with  energy ;  tiu  tried 
all  the  flics  ;tppn}vcd  nnd  rectmimciida!,  ^xnnW  iuid  Urg<^ 
and  to  no  avail  Here  at  fast  is  his  chanee.  Dut  nothioi: 
lean  than  20  yards  will  bring  him  to  that  unmhtakable 
ri>h. 

Now  let  him  pause  awhile,  and  run  his  fingen  down  the 
CJLAt  to  the  fiy,  making  sure  th:it  unawares  to  him  the 
tackle  hai  not  brcn  fr^jycd  by  the  trial  it  has  already 
under(;onc.  Let  everything  be  done  Leisurely  and  in  order. 
The  A-ilmonwill  net  move  far  from  where  the  angler  ^w 
him  gambolling-  Wh;il  he  hxs  chiefly  to  do  \%  to  take  things 
quietly.  He  must  not  bother  himM^lf—i  am  assuming  that 
he  ia  not  an  old  haiid  at  the  salicon  buMncas — by  recalling 
flit  the  advTce  he  has  lieanl  ;in<l  re;id  -a%  to  tbc  regiilation 
conduct  at  this  supreme  moment,  nor  allow  his  attendant 
to  disturb  him  with  kts  advice.  Let  him  take  his  ovn 
course.  He  him  to  dispatch  hU  fly  so  that  it  «ha1l  intro- 
duce itself  to   salmoi    notice  in   a  genteel  and  natural 
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manner.  That  J3  beat  flccompliihcd  by  coohicss;  and  if, 
coolness  or  not,  his  f^cuUicb  4jc  not  at  tliis  moment  all 
allvOf  and  hb  pulses  on  the  spring,  true  an(;lcr  he  u  not. 

Sol  The  fly  sped  its  distance,  and  alif^htcd  fairly  well 
acK»<4  And  bdotv,  and  if  the  aii^^lcr  allows  tbc  eddy  from 
the  jutting  gTurite  to  take  it  in  chsrge,  it  will  be  brought 
into  position  without  an/  manctuvring  on  his  part,  S^u^h ! 
Mt  was  a  goodly  rise,  but  the  e<igcr  fisherman  wm  too 
qtiick  for  tbc  fisb.  To  my  thinl^ing.  that  quiet  intense 
boil  in  the  dark  current  is  /^f  moment  in  salmoii  anj^ling:. 
There  ii  a  ftrvntir  Jn  the  niirglitigfif  hope,  fciir,  ^nd  rc*cJve 
I  tliat  may  be  felt  but  not  di^scribed,  and  that  ic  not  likely 
^p  to  recur  during  any  o(  tJic  subaequent  btu(;e3  of  tlie  conteiit. 
'         In  this  instance  the  moioent  of  fcr\'our  would  be  followed 

I  by  a  tempctary  paroxysm  of  despair,  to  which  the  angler 
should  not  give  way>  He  should  put  down  his  rod^  scat 
himself  UK  the  rock,  and  suiuke  a  cigaretlc  After  all,  tt 
may  have  been  that  the  salmon  was  too  quick,  and  not  the 
jjjglcr ;  and  the  fish  may  ri^c  ag^^in. 
Tlie  next  attempt  is  fiucccssfuhaftcr  two  or  three  unheeded 
cattf,  but  the  fish  rose  more  qi^ctly,  the  fly  not  being 
A>  much  under  water,  and  though  the  n»c  was  visible;  the 
fialmon  sacVcd  in  ntlier  than  snapjied  at  iho  Filiie  Doctor. 
^H  Instead,  therefore^  of  a  boil,  the  f  sh  went  down  with  a 
^^  swirling  spla^tb,  and  relieved  the  ang;1cr  of  half  the  duty  of 
^P  striking.  Now  for  a  brief  «pace,  to  a  great  extent,  leave 
^1  the  salmon  to  his  own  devices,  the  line  never  slack,  the  rod 
"  top  well  up  ^nd  well  curved,  ihe  wij\ch  free  to  respond  to 
any  demand.  Nothinj;  better  could  have  happened  than 
thid.  The  fish  has  run  at  steady  pace  down  stream.  Next 
]t  may  »ulk  or  leap,  requiring  the  angler^  in  tl>e  latter 
event,  to  Lower  his  todpoint,  and  in  the  former  to  attach  to 
tbc  line  the  little  rinff  which  opens  for  the  purpose;  and 
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wlilcli  will  Ttin  dowrx  and  smite  the  salmon  on  the 
It  will  be  astonished  and  Angt>',  but  wiU  moke  tracks, 
90  the  great  end  is  ^mcd.  Dangerous  as  the  movctncAt 
Id,  T  rather  prefer  the  pleasure  of  seeing  a  gtxjd  fisli  brcalc 
\i'£i1er,  and  flash  his  silver  sides  in  the  air,  though  the  risk 
be  a  broken  line,  I  would  rather  have  a  doxen  somersaults 
than  a  prulong(?(l  sulk  bL-Tow,  with  th^tt  ominniis  tnrmbltng 
which  so  often  ends  in  the  gut  being  sawn  ofT  against  a 
sharp  stone.  But  our  fish  now  hooked  docs  neither.  It 
nins  up  and  down  the  pool,  and  continually  rctume  to  the 
spot  where  it  met  disaster.  Finally  it  goes  swiftly  down 
Atrcain,  whither  the  anglc:r  has  the  opportunity  of  followirtg 
it,  and  in  twenty  minutes  the  young  man  in  attendance 
goes  in  knee  deep  and  nets  it,  as  it  is  on  the  point  of 
fttccring  once  more  into  the  stream — a  fiftcen-pouDdcr,  lo 
Immaculate  condition. 

Lucky  for  the  angler  that  the  finish  was  on  that  vim: 
Fift>-  yards  down,  the  water  was  broken  and  rock-studded* 
;md  llie  nature  of  the  bank  f^tal  to  any  furtlier  pursuit  oa 
land.  Salmon- fishing  ia  full  of  fiuch  narrow  e&eapesi,  and 
fish  arc  not  always  taken  with  such  cast  The  cxertioa 
and  tension  of  nerve  undei^one  by  the  angler  will  ncsxr- 
theless  explain  the  porir^ibility  of  a  f^entkcnan  meaaing 
what  he  says  when  be  declares  that,  after  the  strike,  and 
the  firat  run  or  two,  he  has  lost  Interest  in  the  bus^lncu. 
We  have  all  heard  of  the  anB:lcr  who  invariably  hands  his 
rod  to  the  gillie,  should  the  salmon  pl^y  lont^er  tliaii  ten 
minutes  ;  and  of  the  worthy  who,  the  fish  eftc^ilng  after  a 
vigorous  play  of  forty  minutcj,  cxdaimedL  "Thank  God. 
that's  civer." 

Salmon,  however,  are  taken  by  otlier  means  than  cho 
artificial  fly.  Quite  legitimately  in  Tay  and  other  Scotch 
lochs,  and  ia  the  Irish  lakes,  the  fish  in  the  spring,  b& 
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with  Fcbniary,  afe  taken  with  the  phaniom, 
I,  and  other  irtificiAl  baits,  and  by  spinning  with  the 
natoral  bait  from  the  boat  Thb  is.  xn  ttuih,  the  only  re- 
munerative fashion  of  fishing  at  lhi»  period  in  these  waten*, 
and  there  is  not  a  whbper  to  be  breathed  n^ainj^t  the 
custom.  But  tlicre  \&  something  unpleasant  in  the  notion 
of  the  King  of  Game-fishc4  being  done  to  death  by  a  nasty 
blackl^adcd  worm.  Sinking  and  drawing  with  shrimp, 
perhaps,  seems  less  objectionable,  juid  when  the  fly  b 
o«elcss,  as  it  oflen  is  in  the  hands  of  the  be«t  of  anglerj^ 
conscience  will  tolerate  minnow  and  par-t:iil  rather  tlian  an 
empty  creel.  I  should  nut  like  lo  \^o  su  f^r  as  tp  JtifiriLi 
that  worm  fishers  for  salmon  and  trout  were  pnachera, 
but  if  I  ever  brought  myself  to  such  a  pass,  I  would  not 
al>out  it,  and  should  consider  niy^^df  entitled  to  rank 

fth  tlie  pension  who  shoots  a  pheasant  sitting.  The  end 
ixiAy  justiJy  the  means,  but  it  is  not  to  be  gloried  in. 

In  Fehniftry  tbr  trout  angler,  also  welcomes  hi*  opening 
day.  In  Dtimbere  he  is  in  th&  proportion  of  a  hundred  to 
one  ^ts  compared  with  Hm  of  whom  wc  have  been  apcal&ing. 
iks  yet  it  15  not  ihc  custom  tu  impose  a  licence  upon  trout 
fishin^t.  and  the  tickets  issued  by  the  local  associations  arc 
a  wholesome  check  upon  malpr<icticc5,  and  no  hard  tax 
upon  the  fisherman.  He  is  probahly  not  a  gentleman  of 
IcisurCk  or  indq>endent  meanfi,  and  mu£l  snatch  his  ::port 
bctivccn  turns  at  the  mill-whccl  uf  daily  occupation.  Very 
k«nly,  ihcrcfortfj  he  looks  forward  to  the  opening  of  iha 
:fiv<rr3,  and  has  furWhcd  up  his  casts,  and  overhauled  hb 
rod,  taken  ajiait  aiid  oiled  his  wtnck  and  arrantied  his  flieft 
long  before  the  joyous  day.  He  may  have  taken  a  pre- 
liminary Sunday  ramble  up  the  stream  of  hi»  affections  t^ 
a>akc  a  mental  map  of  the  campaign^  and  be  assured  that 
the  familiar  scours  and  stickles  have  not  been  altered  by 
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the  winter  floods.  For  it  will  only  he  a  dweller  in  tht 
vidnily  wlio  takes  earliest  advantage  of  the  Fcbniary 
flailing — the  local  enthusiast  wlio  is  aware  thiT  the  fint 
COTncr  will  And  the  trout  nmpint;  hujij;ry  In  the  stroDj^ 
currents,  and  so  stand  a  good  chance  of  apoft  however 
adverse  tlic  we;ilhcr  may  he 

In  fiuch  a  climate  as  ours  Jt  is  of  oour»e  altOi^thcr  too 
soon  to  talk  about  spring  in  the  short,  bleak,  wintry  Feb- 
ruary days^  but  Tor  t!ic  purposes  of  this  book  we  itiust 
a»4umc  that  the  spring  begius  u^tli  the  1st  of  Fetsniary, 
bccau»:  on  many  fitrcama  thcc!o4c  season  for  trout  finishes 
on  that  tlalc.  At  lliat  titne  thrrr  arc  no  ^i^hle  ngni 
that  the  winter  is  past,  and  the  angkr  who  makes  up 
his  mind  to  go  forth  must  be  quite  independent  of  those 
scntinicntal  Ihouj^hts  wliich  are  supposc^d  to  have  90  tar]ge 
a  ftliare  In  the  fascinations  of  anglinj^,  The  chances  arc 
very  much,  however,  that  at  the  beginning  of  Fcbruafy  the 
rivem  will  be  un^nbable.  Even  iffro^t  and  snow  arc  not 
abroad,  the  streams  are  Ukely  at  this  time  of  the  year  to 
be  charged  with  Aood-watcr,  and  therefore  out  of  the 
question  for  angling, 

'  But  it  Is  a  tong-establbhcd  custom  in  Devonshire^ 
where  NfttuTC  begins  to  throb  and  move  earlier  than  la 
most  other  p-irtH  of  the  ccninlry.  tn  1;ike  advantage  of  the 
earliest  f]«hablc  day  s-fttx  the  termination  of  the  fence 
months*  True,  the  trout  arc  seldom  in  condition,  and 
ought  not  to  be  taken  until  ATarch,  but  this  is  not  aU*ays 
the  case^  for  I  myself  oo  a  frosty  day  on  the  Ottcr>%  during 
a  little  midday  7un:(hinc,  have  taken  at  SbrovetidL-.  which 
then  fell  in  the  middle  cif  February,  a  brace  of  half-poond 
trout  which  were  in  as  (^ood  order  as  any  ii^  I  h^vc  cv«c 
&ccn.  Of  ccjurae  I  need  not  remind  the  reader  thai  thrrc 
is  no  rule  without  an  exception,  And  this  perhaps  roijjht 
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have  been  the  Mccqitfon,  At  Irasl  1  madt*  it  the  ground 
of  a  practical  deciiiion,  acted  upon  in  response  to  i  dubious 
expression  on  the  face  of  the  keeper,  who  evidently  viewed 
my  capture  of  two  (rout  from  the  same  milky-coloured 
stickle  witli  displeasure.  He  spoke  not,  but  his  eye  mo^t 
assuredly  was  fastened  upon  the  second  fish  as  he  took  k 
out  of  the  landing-net  m  the  hope  nf  finding  ^Igna  and 
tokens  whereby  he  might  invite  mc  to  return  it  to  the 
water.  I  saw  his  desiic.  and  at  once  pronounced  tlie  (inh 
to  be  in  ftptendid  condilion,  a  verdict  with  which  he  was 
bound  to  coincide,  though  he  did  so  rot  very  graciously,  a» 
he  slipped  the  fish  tbrougU  the  hole  in  the  cover  of  the  creel. 
On  the  wholcp  therefore,  though  it  would  be  impossible 
to  pass  by  the  month  of  Fcbmar>'.  we  may  fairly  assume 
th^t  it  IK  not  a  valuable  month  for  the  angler,  except  in  so 
far  that  it  give*  him  the  opportunity  of  getting  together 
hi*  lacklct  and  wandering  out  by  the  river  side  to  try 
a  few  preliminary  eants ;  and  T  have  often  been  tiurjiri^ed  to 
find  how  many  anglen  on  the  opening  day  of  the  leuon, 
let  the  weather  be  what  >t  may.  have  equipped  thcmsclvcsi 
and  hied  tiiem  to  the  river,  although  there  was  not  tlie 
GliKbte«t  dianco  of  getting  a  Ji&ti  All  this,  if  amustni^,  is 
typical  of  the  enthuaiaam  of  the  angler  in  Great  Rritaln, 
and  probably  everywhere  el^e.  He-  ha.*  been  w:iiting  for 
thu  day;  he  has  been  preparing  hie  apparatus;  he  has 
been  making  up  hb  mind  tliat  now  he  ^hall  hive  amende 
for  the  inaction  of  the  dreary  winter  <\iy%.  Hi*  waterproof 
booLi  arc  in  prime  order ;  his  creel  j«  sweet  and  natty  ;  his 
vat}  has  an  extra  polish;  there  is  no  flaw  Jn  landing-net  or 
handle ;  and  altogcthrr  our  early  angler  has  a  very  spruce 
appearance,  when,  with  his  heart  full  of  hope,  he  froea  cvt 
for  the  first  time  in  the  year  to  look  for  Jt  trout.  HIa  real 
season,  reverthelcss,  in  more  lilccly  to  begin  wiib  March. 
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or  Devonshire  I  Imve  pns'iously  said  ihat  \x  *itll  hold* 
a  Bmt  place  amongst  the  trout- Jishinf;  counties  to  wbkh 
ihc  urdinary  angler  has  accean.  The  tmut,  if  small,  arc 
plentiful,  and  there  la  3  beauty  in  the  county  it^olT,  and 
«  diaroi  in  the  forwardness  of  vcg:ct&tioa  that  make  Devon 
very  pcjpuliir  aiitong  an^lcr^.  Hie  »tfcar]is  uf  Dart* 
moor  may  be  taken  as  typical  of  the  kind  of  trout  ctream 
which  may  be  more  properly  termed  a  brook.  Dartmoor, 
ia  fact,  Itkc  its  fishing,  i«  a  tiling  of  itself;  a  wonclerftilly 
Interesting  solitude  both  for  the  nmblcf  and  an^^ler.  When 
the  March  brawn  is  in  it3  prime— although  tlut  By  mny  not 
be  the  best  for  Devon.ihire,  uhere  the  anglers  pin  tht-ir  faith 
to  Meavy  red,  and  blue  upright,  and  hacklcfi  of  varioas 
kinds — is  the  Lime  Co  make  for  Dartmoor.  Starting  from 
the  t^uTet  town  of  Tavistock,  which  Ilea  in  a  hollow,  u-ith 
the  bare  Comish  hilU  on  one  side  and  the  billowy  moodaad 
on  tJie  other,  you  travel  up^hllE  to  Pnncctown,  pafisin^;  on 
the  nray  little  streams  across  rvhich  a  stroog  man  might 
ea&Uy  leap,  and  out  of  A'hich  many  a  diah  cf  small  trout 
will  be  taken.  These  !ulvcry  streamlets  tumble  doi^'n  from 
kdf^  to  ledge  coming  from  various  directions,  purling 
through  rocky  Uttlc  glens  aowned  with  my^ie  tor^  and 
alt  bound  evcnudlly  to  tlie  Chfumcl  The  irciut  on 
the  height*  of  Dartmoor  are  so  4mal!  that  the  angler  for 
awhile  ia  ashamed  to  talce  them— ashamed  until  he  Icamft 
I10W  delicious  the  ftngerlings  arc  as  ^rvcd  up  by  the 
Devonshire  cooks,  more  after  the  fashloit  of  whitebait,  than 
any  member  of  the  SaJxrw  family.  For  a  man  sound  of 
wind  iind  limb,  weU  ^hod,wi^li  a  sni;ill  banket  i\t  hn  back 
and  a  light  fly  rod  in  hi«  hand,  with  no  nece<fiit>'  for  carry- 
ing a  landing-net,  or  being  burdened  with  wading  stockings 
or  boots,  a  day  on  Dartmoor,  uhen  the  wind  blours  welt 
from  the  west  on  a  March  or  April  day,  U  a  real  treat. 


SP£MO. 


39» 


PIO'Hded  he  be  content  to  make  it,  so  far  u  the  trout  are 
concemett,  -i  <Uy  of  small  things, 

March  is,  upon  general  trout  streams,  the  first  nonth  ia 
which  6y-fi3hing  may  be  hankered  after  in  real  earnest.  A 
tempestuous,  rude  month  it  may  h^  but  the  weathe^r  is 
goierally  for  the  (;:reater  portion  hopeful ;  for  thougfh  the 
cold  atrcni^thcna  with  the  Icntrthcning  of  the  days,  and 
gales  prcv^^il,  thtrre  ;irc  glimpses  of  surshinc,  and  inter^B 
of  w&rmth  which  betoken  the  reviving  year.  The  dtcs 
dance  into  life  under  the  grateful  inllucncc,  and  the 
trout  arc  on  the  look  out.  Later  In  the  year  you  will 
have  to  ring  the  chanj^es  upon  your  Atock  of  fliea, 
which  is  generally  three  times  as  large  as  It  need 
be.  In  March  you  may  ordinarily  rely  upon  the  ever 
useful  March-brown,  the  BJuc-dua  the  Olive-dun,  Red 
Spinner,  .ind  the  Marlow  bu££  a/itis  O^cb-y^hgndu,  Kven 
at  Lady-day  the  aspect  of  the  rivcf-»iidc  and  it*  surround- 
io^  ia  bare  and  wintry ;  but  when  you  take  ft  short  cut 
through  the  plantation  to  avoid  the  dead  \vatci',  and  rcich 
the  long  rippling  piece  that  murmurs  down  from  the  bridge, 
you  will  trample  upon  primroses  ^nd  violets,  and  the  little 
ceUndine.  And  the  birdn  Accm  to  join  tn  u  apeci^il  carol  of 
welcome  to  the  March  angler,  and  vtsh  him  the  good 
fortune  which  often  fall-;  to  hi?;  lot 

In  April  do  not  discard  the  abovc-aamcd  flics,  but  add  to 
them  the  Grannom,  Yellow-dun,  tlawthom,  and  Sedge,  and 
cleave  to  them  so  long  aa  trout&dhin;!  \za\±  April  has 
proved  to  nie  invariably  the  mcmth  of  munths  for  tioiit  in 
England  and  Wales,  and  would,  I  can  fain  believe,  have 
proved  ^o  in  Scotland  and  Ireland  had  I  been  able  to 
subject  ihcui  to  the  aame  tt4t  If  trunt  have  fccltng*^  they 
must,  like  the  observer  of  nature  abmuul  in  the  ftctda  at 
tliis  scAson,  feel  th«t  it  b  good  to  be  ativc.    They  conic 
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with  sadi  a  will  at  your  flics,  fijjht  so  ^mcly  to  the  very 
end,  and  look  so  handsome  In  their  bnlJunt  vc^lurc  th;it 
you  linger  in  Admiration  over  them  (n  ihe  landin^-nct 
One  or  two  streams  In  private  hands  urc  rcscn-cd  for  May- 
day, but  as  3k  rule  tlie  British  trout  s-trcains  from  Joha 
o'  Groat's  to  Land'ft  End,  and  from  Lough  FoyLc  to  BanUy 
J3ay,  arc  Id  the  prime  of  trout  fishiiig  in  April. 

Whether  up-stream  or  down-stream  ft^]iingl>c  thecarrect 
thing ;  whether  f:;osaamcr  cists  are  profitable  in  the  loag 
run ;  whether  one,  two  or  tlirec  flic*  ^ould  be  uied ; 
whether  the  Alcxacidr.a  Hy  i*t  vrtlioclox^ these  arc  among*^ 
tiic  topics  the  aK£cmbIcd  fishermen  discuss  M  they  «t 
around  en  the  apot  to  which  the  frugal  luncheon  has  been 
brought,  under  shelter  of  the  go!den-bloaaome«l  gorce,  their 
rods  spiked  hard  by,  and  the  11lc«  streaming  out  before  the 
brccie.  If  there  are  more  tliun  two  present  there  is  noc 
likely  to  be  unanimity  upoii  any  of  these  pcunC<. 

It  ifi  well  for  the  tackle  makers  that  new  notions — htrcsies 
in  the  eyes  of  flneler*  of  the  last  ^ncration — arc  »o  freely 
promulgated.  I  know  some  ^aicccAsfiil  fiKhera'.cn  who  HabJ> 
tually  iish  down-stream,  and  who  use  medium  pit  for  their 
Cc-L^ts.  In  very  rapid  water,  free  from  weeds  (the  Derby- 
shire ri^-cis,  and  Wdah  ^trcain^  for  example,)  a  third  fly 
may  be  added  to  the  stretcher  and  dropper*  but,  on  the 
whole,  little  good  comes  of  more  than  two  flica  on  the 
ca*L  In  trout  water  where  the  fish  do  not  rise  well  at  tbt 
ii»iial  flie«  the  Alexandra  is  as  much  in  place  as  a  spua 
minnow^  but  it  i]>oils  the  fish  for  the  artificial  fly  pure  and 
simple.  Upon  all  thewc  m<ittcrt  the  angler  mnst  foraa  ht* 
own  judf<mcnts  from  experience  and  then  I  fancy  he  will 
take  a  delight  when  wading,  tn  casing  strai^t  up-stream 
with  a  short  line ;  will  always,  otherwise,  aim  at  catting 
acrcds  and  allowing  the  ftics  to  drift  down  without  wonyiof 
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thctn  as  they  swim  ;  and  when  a  quick  current,  or  impedi- 
menta aahorc  leave  no  alternative,  will  <io  the  best 
wirhiii  hi%  jiower,  down-*ttreani,  uiklerharid,  or  by  that 
ctirioufi  pitch  which  the  anglur  loams  to  make  with  elTect 
when  he  has  an  obstacle  at  his  back.  When  he  has 
achieved  the  ^rt  of  throwing  a  fl/  without  frightening  iiw^y 
the  Ibh  he  h:ks  conquered  the  primary  dif^cuUy, 

April  brin^  an  opening  day  for  tlic  Thames  troul-fishcr. 
The  Th;jme*  (rout,  by  careful  preservation  and  tlie  Intro* 
ductfon  of  new  stock,  have  not  Cor  many  years  given  so 
good  An  account  of  themselves  as  during   the  se^on  of 
lS33,and  even  afWr  it^  clcsr  on  the  15th  September,  a 
provokii^ly  lar;;c  quantity  took  a  fancy  to  the  baits  of 
barbel* fishers,  who  returned  than,  as  in   duty  bound,  to 
the  riwr.    Trouting  on  the  Thames  is,  however,  indulged 
in  by  the   few  mthcr  than   the  many.     Only  the   most 
pfttiml  mrn  ftiUcjw  it   through  evil  mul  gowl  rci»orL     It 
makes  an  abnormal  draft  upon  human  faith ;  it  is  a  some* 
what  sedentary'  occupation,  as  followed  by  modern  ma.-Ue;rk 
Now  and  then  this  notable  fish  h  taken  with  an  aitifidid 
fly,  but  fly-fishtng  is  seldom  practised  by  the  regiilar  Thame* 
trout  angler.     You  will  ^nd  thia  worthy  mostly  perched 
abcTVc  the  head  of  one  of  the  wdr?(^  of  whicli  Bciveney  lb  a 
snore  than  average  sample,  spinning  a  bleak  in  tlic  vtreamis 
and  Touch  water  under  his  I'cet,  not.  however,  if  he  under- 
stand hi«  business,  leaving  the  bait  to  work  its  own  restless 
will,  and  fnihlessly  revolvie  on  the  top  of  th«  foam,  but 
ckvcHy  humouring  it  right  and  left,  in  eddies,  down  the 
current,  4nd  ^n}   lUttking  it  dart   and  mnve  that   tts   artlnn 
is  calculated  to  deceive  the  very  elect  amongst  Thames 
trout,  the   most  knowing  perhaps  of  ^ny  of  the  Farh 
family. 

Spinning  for  Thames  trout,  whether  from  wclr  or  boal, 
sou  IL— IL  2  D 


405 


AXOLINC  IN  GREAT  BRITAIN. 


is  work  for  none  but  accofnpli5h«d  oituts,  and  there  v9 
tiI>oi]  the  Hvcr  .1  few  renowned  specialists  who  day  by  Jay, 
aod  week  by  week,  pursue  thdr  sport  witli  untiring  devo- 
tion,  though  a  ftah  or  two  per  week  throughout  the  season 
would  be  eonsidcrcd  very  excellent  »|Knt  The  ThAmei 
trout,  however,  is  a  f^llant  battler  when  once  he  feel*  the 
little  triai^Lcs  in  his  paUte.  While  the  ru^h  lasts  be 
culdocs  cvetL  tttc  salmon  in  hh  fierce  thargea  uild  desperate 
tactics,  AO  that,  if  he  be  discovered  but  rarely,  ^heo  he  docf 
make  ^  grave  error  he  U  a  focmin  worthy  of  the  bot  «tecl 
ever  fn.'shiiiTied  Into  -n  fi^tti-htrnk. 

The  game-  goes  on  until  the  ijth  September,  t>ui 
the  bloom  13  taken  off  the  sport  m  a  couple  of  moathfl 
from  ihc  opcnln^f  day.  Every  wdr  i*  *pun  persUtcntly, 
and  every  weir,  perhips,  if  it  could  reveal  its  secrets, 
would  testify  to  ii^h  thfit  h^id  broken  away,  been  prkked, 
or  crthcrwise  put  upon  their  guani.  Thuit  the  tnnit, 
already  eunning,  get  exceedini^ly  wary,  and  bard  to 
catch.  Once  upon  a  time  the  Thames  angkn  ocvcr 
dreamt  of  looking  for  trout  in  ot}ier  than  wcirpfioU  and 
rough,  swin  water,  but  modem  men  have  found  out  that  to 
reaches  of  lIk  river  where  thctr  presence  was  ticvcf  sii>> 
peeled,  an  occasional  lusty  patriarch,  retfrcd  from  the  not«c 
and  perpetual  motion  of  lather  and  weir,  has  taken  up  a 
quiet  haunt ;  and  as.  m  his  more  lively  fora^ng  cxpc* 
ditloofi,  he  i«  certain,  sofmcr  or  later^  to  let  hU  whereabouts 
be  known^sincc  the  Thame*  is  not  hid  bi  a  comer — die 
process  of  livc-baitingr  is  applied  to  him,  and  not  infrc- 
cucntly  with  fatal  rcsulta 
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SUMMER. 

SVMUER  anj^lir^  brin^  out  new  and  more  miscetlancouA 
forces  thfin  hcr^oforc  to  pramotc  designs  upon  our  frcth' 
w;iter  (iihci,  and  the  Engllsli  Udfci  are  taking  very  kindly 
both  t:>  fly-finhing  and  general  fishing.  May  they  revcr  be 
persuaded  into  pleading  their  sex  as  an  excuse  for  cstab- 
lining  unsportsmanlike  practices  againsitfialmon  and  trnijt  f 
Fly  rods  arc  made  so  daintily  now,  and  casting;  a  fiy  is 
really  so  easy,  wUcn  once  the  kn;tck  is  acquired  of  permit- 
ting the  rod  to  do  the  ni;i}or  part  of  the  work^  that  want  of 
5trcnf;;th  is  no  plea.  And  there  is  a  still  better  arguments 
Nut  cve«  tht:  haip  oi  Uic  viuUn,  out  the  lawn-tcania  racket. 
ihovrs  oHT  the  female  6f;ure  to  mcb  positive  advanta;[e  as 
the  graceful  manipulation  of  the  fly-rod.  In  the  summer 
evenings  ihcncfnre,  when  there  h  a  :»unter  through  the 
hay-^dd  to  tJie  dver  and  it«  fot^ct-me-nots,  listen  not  to 
the  a33untncc3  of  the  youth  (who  knows  better)  that  when 
ladies  (i-*th  for  the  ^peckkd  bcautien  it(  the  strtNiin  uny  bait 
may  be  used,  f^e  m^y  he  deprived  of  that  coveted  chance 
of  impaling  the  worms  for  the  fair  fishctvoman,  but  his 
coiuciencc  will  be  at  peace  if  he  recommend  and  teach  her 
the  uacof  thcfly. 

The  MuiidcUa  Act  seta  Ioom:  tlie  fi.shing-punu  cm  the 
I5ih  of  June,  when  we  mayreauonablyaflfiume  thatEummer 
smiles  upon  the  land.  On  Thames,  and  such  inland  waters 
fts  come  under  tlic  operations  of  the  measure,  th^'  anglen 
swarm  to  renew  their  acquaiotance  v^ith  roach,  dace,  barbel, 
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chub,  perch,  And  (sad  to  add)  with  pike.  Throughout  the 
Aiumrner  angling  is  made  the  occasion  of  happ)r  ivaicr 
picnics.  Hot  brifjht  da^-s  will  mostly  find  all  but  the  sur&o&- 
fccdbg  5»h  ensconced  within  Ihc  cifol  :i}uidy  arboura  of 
their  subaqueous  abodes,  and  morning  an<I  evening  are  the 
an^lcni*  likeliest  times  for  sport  The  carp^  hoi*-cvcr, — 
rarest  of  object:*  in  the  fisherman  s  basket — luvcs  the  blaiing 
summer  weather,  and  on  murvertng  cloudy  day-s  may  be 
hooked  unawares.  The  long  days  arc  wcloometotbean^kr 
on  account  of  tltc  spelb  of  calm  evenhi^  finhtng  afforded; 
and  a  traveller  ruslihig  tttrough  tlie  kingdom  b)'  any  of  the 
tnain  Iinc3  of  railway  will  be  able  to  observe  how  urivcT- 
sally  popular  is  ihe  atnnstmciiL  By  river,  Ukcv  c^iual, 
pond,  clay -pit,  and  ditch,  coming  wlihln  ken  of  bU  carriage 
window^  he  will  behold  its  persevering  followers. 

In  the  pond  out  of  which  the  horses  come  to  stake  their 
thirst  after  the  day's  team-work  is  over,  the  schoolboy, 
having  i;ul  through,  al  scampering  pace,  to-niorro**a  1c&3un«, 
U  allowed  to  make  his  first  essays  iit  angling  ;  and  perhapc 
Co  the  majority  of  us  those  juvenile  snatches  of  fishing,  with 
tackle  of  the  most  primilivc  kind,  live  longest  in  the  niemojy; 
not  only  because  of  the  singular  pa&s^ton  for  the  Bpott 
which  takes  root  In  the  t>oyi5li  mmd  never  to  be  eradi- 
cated, hut  because  of  tlie  wordcrfu!  luck  which  prcverbtaTly 
falls  to  the  neophyte's  share,  How  often  doe^  it  happcfi 
that  tlie  expert  fisherman,  with  hb  dcUcatc  »lk  line  and 
draMTi  gut  links,  with  his  carefully  chosen  baits,  and  wotktnE 
with  all  the  ^sdom  of  mature  experience,  has  the  mortrhca- 
tiun  of  seeing;  some  untutored  rustic  walking  away  with  a 
ctnn^  of  fi*h,  while  hi*  basket  remains  untenanted  !  And 
!□  some  of  those  out-of-the-way  pcnda  in  niral  England — 
ponds  that  have  held  fish  from  time  immcmonAl — there  iS' 
rare  sport  Co  be  obtained  on  summer  eveninge  with  the 
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mutf. loving  tench  attcl  the  undaunted  perch,  descendants, 
itLuy  be.  of  the  same  fish  which  the  Puritan  lads  caught  in 
tlie  dsy*  before  their  father's  farm  was  drenched  with  the 
biood  of  Cavalier  and  Roundhead*  On  warm  mu^^  days 
when  all  creation  lecms  tc  sweat  and  there  l.s  thunder  Jn 
the  9ir,  that  i;ingular  fuh^  the  tench,  bites  well,  and  the 
lai^cst  and  most  plentiful  of  them  ;Lre  to  be  found  in  the 
mo<tt  ancient  of  park  lakes  and  monastic  ponds.  The  s^mrt 
is  not  particularly  exciting,  but  it  requires  to  be  conducted 
with  great  care  on  account  of  the  shyness  of  the  fUh. 
MfiVfcnt  \s  it  with  the  pnml  perch,  which  is  a  gre*t 
encouragement  to  the  youthful  angler  by  the  recklei^t 
rcadinc^  with  which  it  will,  to  its  hungry  moment^  a»ist 
him  in  imbibing  a  lifelong  taste  for  tlie  pastime* 

In  the  vicinilj"  of  larpc  lowna  the  ani;lcr  sits  by  the  water 
Mde  breathing  ;Lt  Ic^ut  fic:,*(b  air,  and  surrouiidi^d  by  sights 
calculated  to  make  him  forget  the  petty  carc«  of  life»  or  th« 
aoTxlid  belongings  of  a  lot  of  poverty.  He  13  content  with 
even  the  ainalle-^t  result  in  Uie  way  of  sport.  That  juiort  is 
not  of  an  extensive  kind,  nor  ofa  high  class,  but  he  enjoya 
it,  nnd  nppreciatC3  hn  little  show  of  roach  or  dace,  or 
barbel,  ii5  mucJi  a^  the  man  of  mcaiu  appreciates  hi»  tiout 
or  salmon. 

Summertime  ii  also  the  period  when  that  very  remark- 
able collection  of  frcah-walcr  lakes  known  as  die  broad-4  of 
East  Anglia  are  laid  under  contribution  by  anglers  and 
cnu9tfr&  Tbcae  broads  have  a  character  of  thdr  own  in 
the  uiglinf;  of  Great  Bntain,  teeming  a.s  tliey  do  with 
bream  and  other  coarse  fish.  It  \t  no  uncommon  thing  in 
a  cruise  up  the  waters  from  Lowestoft  and  Yarmouth,  or 
from  Wroxh^m  Uridge,  which  is  the  start in^-putnt  for  the 
upper  broads,  to  pass  hundreds  of  boats,  each  filled  with 
its  earnest  angling:  party. 
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There  afc  in  th^e  waters  roach  and  perch  .ind  piVc,  brctm 
and  rudd.  in  untold  quaAtit[cs>  but  the  rccd  ihlckds  mutoutkI- 
ing  them  arc  «o<Jcnw  that  the  pike  arc  not  generally  enticed 
out  of  them  until  the  winter,  when  the  other  kindn  have 
retired  to  the  deeps.  The  bream  are  »ti  numeroui  that  they 
are  reckoned  by  the  sTone  rather  than  by  the  brace  os 
dozen,  and  ulthou^h  they  arc  not  highly-eatecmcd  for  table 
purposes  afLer  they  are  caught,  they  furnish  2  good  deal  of 
fun  In  the  catching.  Thi«  operation  U  somewhat  disagree- 
able to  a  fastidious  person.  The  angler  provider  himself 
with  ;«  huge  bucket  oontaJoing  a  sloppy  mixture  of  grauK 
and  meal,  and  he  protects;  himself  from  stray  dthrtM  by 
wearing  a  white  apron.  Thb  compound  ib  throwD  broadcast 
Into  a  particular  pitch — It  should  be  done  ovcralght-^md 
the  bream  collect  in  herds  around  it  The  hook  is  baited 
with  A  worm  or  with  i^cntles,  and  tlie  li;th,  when  tbey  arc 
fairly  on  the  feed,  t)ite  wltliout  ct?uatl[>n  until  the  fttorc  net, 
which  the  Hast  Anglian  angler  keeps  suspended  over  the 
•a<lc  of  the  punt,  b  full  of  la^c  broad-aided,  broiue-colourcd 
bream,  averaging  3  or  4  lbs. 

These  broads  are  also  a  favourite  huntii^ -ground 
of  the  rudd,  a  iuh  often  confounded  with  the  roach. 
It  b  confined  tci  a  couipHtmtiVfrly  few  loca^ftirs,  and 
there  is  no  mistaking  its  lovely  golden  jacket  and  carmine 
fins  and  irtdca.  Though  commonly  angled  for  en  the 
same  principle  as  roacli.  it  will  riae  very  freely  at  a 
fly  In  hot  weather.  In  the  quiet  evenings,  after  the  sun 
b  down.  I  have  moored  my  rude  boat  to  the  reeds  tJut 
border  one  of  Ihe^c  mcrcs,  ;ind  whipped  out  two  half^ 
pound  rudd  at  a  time,  a«  fast  ac  I  could  tnCn>doce  to  the 
«1u)a1  my  ^mall  black  grat  or  red  palmer,  with  a  centle  on 
the  tip  of  the  hook,  Vou  could  sec  the  whole  shoal  rising 
at  the  small  insects  that  were  humming  in  the  summer  aii; 
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Hcrt  a  tnafi  is  out  of  tlie  noi.^c  find  titrmoi!  of  the  world* 
For  Icutl^t:^  llic  eye  lOacna  ovei  Uic  tranquil  walcix  it  upcin 
the  flat  peculiar  country  converted  by  the  slow  rutining 
rivers,  abundaot  vrindmiil-^  and  far-rcuchin^  broad-s  into  a 
vcf)'  Dutd^iiVe  kind  nf  scenery.  Nothing  brc4ilc«  th« 
silence  but  the  plunge  of  big  (ish  &niong«t  the  reeds,  or  the 
coDitsnt  passage  of  water-fowl,  for  whidv  the  rc^bn  b  as 
odclmted  as  for  tls  cxrarw  fihh.  When  llie  ^-ntleinen  of 
Norfolk  kindly  invited  the  foreign  commissioners  at  tho 
Intern  At  icnal  FLthcrics  Kxhihition  to  ^o  and  injtpcct  tikis 
rrgion,  Mr,  Wilmnt  of  tlic  Can^idi^ti  Court,  and  Profe^iior 
firown  Goodc  of  the  United  States  CommHaion,  expre^ed 
an  OEnnion  that  the  waters  were  very  suitable  for  the 
introduction  of  the  black  bas^  This  fisli  lias  already  been 
acclimatised  by  the  Marquis  of  Exeter,  and  from  its  game 
qualitic^k  its  freedom  in  rising  at  a  fly,  or  taking;  a  ipinrung 
bah,  ft  would  be  a  very  welcome  addition  to  our  fresh- 
water li$Jicft,  and  would  take  an  intcni'icdiatc  pc^aition 
between  the  pike  and  the  perch,  and  ilic  meniljert  of  the 
Salmunidx  ^imily.  And  it  would  be  e;t«y  to  confine  the 
black  baAsto  waters  where  it  would  not  destroy  more  valu-* 
able  apecics.  Whether  the  gentlemen  who  have  formcJ 
them«elvct  into  a  ^cfety  to  protect  the  fisheries  of  these 
brood*  will  entertain  such  an  idea,  or  whether  Ihcy  will  a<X 
upon  a  more  recent  suggestion  and  .attempt  the  intrc^dirrtion 
of  salmon,  remains  to  be  »een.  The  broads,  ;it  any  rate^ 
cannot  be  omitted  from  a  description  of  our  ar^ljng  waters  ; 
they  arc  visited  every  sunnner  by  thousands  of  anglers 
from  varioua  parU  of  the  country,  and  are  u^II  worth 
visiting. 

According  to  the  terms  of  the  Munddla  Act,  as  I 
hAii-e  Gtated,  the  Thames  tishcrmao  has  liis  opening  day  o& 
tiK  15th  ]UDC>  although  it  it  much  too  soon  to  an([le  for 
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pikc.  The  other  flvTi,  if  ntit  in  fair  c^nditinn,  are  rapidly 
arriving  at  that  st^gc,  and  from  thin  tiatc  the  profcfifiiodai 
fj^hcfinan  hopes  to  have  hid  rcgulftf  customers,  aad  each 
favourite  station  of  the  Thames  will  have  its  pcrlodieal 
visits  from  anglers.  The  efforts  of  the  Thames  AngUm 
Preservation  Society  have  undoubtedly  been  crowned  vrith 
sneers?^  for  the?  ^luck  of  fish  has  been  Impruvtni;  year  by 
year^  and.  as  a  passing  reference  In  the  previous  chapter 
&how!^  the  angUng  of  the  present  season  has  bcea  in  al)  parts 
satisfactory,  Tlie  Thames  anglers  ^n^  somewhat  of  a 
school  to  themselves,  and,  moreover,  a  very  numerous  das& 
They  have  a  variety  of  ^in^  at  their  di^tpoaaL  Roach 
and  dace  are  plentiful  evcrywhirre  from  Kciiv  to  the 
source.  Barbel  arc  taken  at  certain  stations  in  bulk. 
Pike  too  and  |>crcU  aic  equally  distributed  «d«i£  the  tihole 
length  of  the  beautiful  river,  and  the  fly-fisher  has  plenty  of 
room  for  the  exercise  of  his  abtlitlcs  U'itb  chub  and 
dace. 

Fly.fishlng  for  chub  ansi^ers  W-st  in  the  hot  summer 
mcnths— say  July  and  Augmt ;  and  along  the  willow  and 
alder  lined  reaches,  at  odd  times  payable  sport  is  obtained. 
It  is  a  great  boon  afler  all  for  the  man  in  the  big  city  pent 
to  be  able  to  get  away  from  business  and  by  an  afternoon 
Iratn  arrive  at  any  portion  of  the  Thames  below  Oxford  in 
time  to  have  three  or  four  of  (he  Ikcst  hourj^'  fly-fiihlog 
which  the  day  affords.  The  chub  is  not  faj^tidious  in  its 
choice  of  flics.  So  long  as  the  Uirc  is  large  and  hairy ;  so 
long  as  it  bears  some  p^ssuig  rL-semblance  to  a  caterpillar 
or  beetle,  or  largc-win^ed  moth,  ibe  anfi^ler's  cbanciis  of  hog 
fish  arc  good  The  chubi  honevcr,  b  an  easHy  scared  fish, 
and  it  is  a  primary  cwcntial  thai  the  whipper  shall  fcocp 
out  of  sight- 
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or  Ous5  below  St  Ives,  and  iho  out-of-ihc-u'ay  placet  in 
which  the  chub  loves  lo  lie,  render  the  use  of  «l  boat 
impeMtivc.  In  tliis  the  angler  stations  himself  in  the 
stem,  his  boatmen  allo^ving  the  craft  to  drift  slowl) 
vith  the  Mrcam  ten  or  twelve  yards  abreast  of  the  over 
hangtni;  braiiche--(t  iiiidcr  which  he  1:ric}WH  the  ftsh  iint  lying. 
Let  the  dy  touch  tlie  leavt;!(,  and  tl^cn  make  b<:]icvc  to 
tumble  acddcntally  irto  the  water.  There  will  be  a 
straight  rush  made  by  the  chub  (which  is  not  at  all  tn^^ultod 
Ir  the  old-fashioned  appcUatloti  of  logger-headed  J ;  he  viJl 
take  your  fly  at  a  gulp  under  wfltcr  wthoul  the  ceremony 
of  a  the ;  and  llie  leathery  foTiiiatiini  of  the  mouth  m^dce?( 
the  chances  of  escape  very  poor  for  the  luh-  The  chub  ha« 
no  charac;ter  for  pluck,  since  afler  one  pretty  strong  run 
by  way  of  pnoteist,  it  ccfLscs  to  fight,  and  may  be  hauled 
iirto  the  Innding-net  mihout  much  trouble  or  the  employ- 
ment of  any  art  on  the  part  of  ihc  angler.  I  have  known 
grnt}(-men  in  the  couric  of  a  few  hours'  fisfiirtg  in  thU 
manner  take  their  20  and  30  IbK.  of  chub;  ranging  from 
2  to  4IU3.  In  the  Upper  Vcmiew  in  the  month  of  April 
three*  yc£r«  ag(\  at  one  st^nd,  ftshJng  for  trout  with  a 
j^mall  March  brown,  I  took  iS  chub  of  about  a  pound 
each.  Ef  they  had  weighed  not  oiorc  than  a  penny wci;{tit 
1  would  have  killed  thrm  in  any  tnmt  water 

Trout-fishing  1  have  dealt  with  in  one  or  two  phases  m 
tlic  diaptcr  on  spring.  It  need  scarcely,  hinvcvcr,  be 
explained  that  ihU  ftth  is  tlii:  *ly-fi!*licr'a  idol  during^  the 
entire  «um<ner.  But  tlie  caniiva)  of  trout  an^teni  may  be 
seiid  to  occur  when  the  M*y-fiy  is  uj\  Thb  ajixioxnly 
looked  for  event  generally  h.ippeiis  c^rly  In  June,  and 
while  it  lasts  tfie  sport  i*  indeed  fait  and  fuHoua,  On  pre- 
served club  waters,  like  the  Uungerfofd  water  of  the  Kennct, 
and  on  the  choice  preserves  of  Hampshire,  and  other  parts 
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of  Ihc  West  of  England,  the  sportsmen  turn  otit  vAx\%  one 
consent  to  lake  advanugc  of  the  scircn  devils  of  gluttony 
which  seem  to  cater  iuto  the  Mtoog-minded  trout. 

It  is  a  glorious  time  of  the  ytar  in  which  to  be  abroad  on 
stich  3  <{uest  The  honey-suckle  b  opening  its  btidt  in  th« 
leafy  Unes,  the  sAtin  blossoms  of  the  bramble  arc  put  fortlw 
tile  rich  meadows  arc  ready  for  the  hayniakci^.  ibt:  foliage 
of  the  woods  U  developed  upon  nearly  all  otir  Eaglisli 
trees,  Uic  wild  tlowcra  are  epan^ling  Rcld  ftnd  hedgerow  la 
their  gloi)-,  and  llic  cuckoo^  making  lite  mutit  <3f  the  Ihtle 
time  that  is  left  for  vcni^,  "  Tdb  hts  name  to  all  the  hills." 

But  I  should  say  that  at  no  reason  of  the  year  ba3  the 
sentimental  angler  less  time  than  now  to  Indulge  in  rhap- 
sodies, for  when  the  green  ancj  grey  drak«  are  «tet  m 
technically  termed  '*  up,"  sport  will  demand  lU  \m  ntteo- 
tion-  Lucky  he  if  it  make  him  not  a  butcher.  There 
was  a  deal  of  human  nature  ia  tfiat  eminent  di^nc  vrbo^ 
upon  being  a^lccd  by  to  friend  the  bij;hop  when  an  im* 
portiuit  work  upon  which  he  waa  cngat^  wcmkl  be 
frii^^,  replied— "My  lord.  !  shall  work  ftoadily  at  it 
when  the  fly-hshiog  season  U  over.*'  Such  a  reference, 
we  may  be  permitted  to  bdicvc,  could  only  have  bcoi 
prompted  by  an  unusually  exul^erant  "great  rise"  in  |]ic 
May-Ry  .reason. 

And  Eio  one  has  in  pithlcr  vrords  described  tkc  peci>- 
Harilfea  of  thk  festival  than  Charles  Kiii^stey,  whc^  in  hb 
•Chalk  Stream  Studies/  aays:-^"For  U  rot  tiK  green 
drake  on?  And  svhile  he  reigns,  all  houra,  mealit,  <leccocks, 
and  rc5pcctab!l[Uc:i  mu^t  yield  to  his  <:^ipncc.  Soc  here  be 
uLi,  ur  f^ier  tciiA  of  thousands  of  him,  fme  on  e;irJi  stalk 
of  graj(5,  grucn  drake,  yttthrw  driike^  1)r<iirn  drake,  white 
drake^  each  with  h\i\  gauay  \ring«  folded  over  his  buk, 
waiting  for  some  unknown  change  of  temperature  or  »oin^ 
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thing  cbc  in  the  afternoon,  to  wake  him  from  his  sleep. 
and  send  him  fliittrring  nvcr  the  "itfc;"!! ;  while  ovcIh(^Jd 
the  black  drake,  who  has  changed  hU  skin  and  rcpixiduced 
his  species,  dances  in  the  sutuliine,  empty,  hard,  and  h^ppy, 
like  Pc»tu9  Bailey's  grcjit  block  crow,  wlio 

*AU  hU  life  MCitft  hu  !  hi>l  fau! 
i'ttt  no  one  vill  cat  him  he  wcU  doth  knov." 

The  peculiarities  of  May-lly  fiahing  are  n>  well  knomir 
that  there  wuuld  be  no  excuse  for  pauitng  longer  upoi>  the 
subject  Bungling;  indeed  frunt  be  the  angler  who  cannot 
during  this  space  of  ten  cr  twelve  days  catch  fi^H,  and  the 
barefaccdnrss  with  which,  under  favourable  circtiinKtancec, 
the  trick  is  done,  nthcr  leads  one  to  rej^ret  th:it  on  &ny 
English  stream  the  custom  stiU  prevails  of  fishing  for  trout 
with  a  living  instead  of  artificial  May-fly.  The  angler 
who  cannot  score  with  one  of  the  perfect  itxittationa  now 
turned  out,  0UE:ht  not  to  have  a  second  chance- 
It  i«  illfTerent  in  the  celebrated  l^ikcs  of  West  Meath, 
uhere  Che  big  fuh  arc  not  readily  taken  by  the  artificinl 
fly.  and  where  it  has  been  an  immemorial  custom  la  use 
the  impaled  live  insect  with  lh<!  blow  line.  Upon  these 
lakes,  for  which  MulUngar,  some  forty  milco  from  Dublin* 
might  be  made  conrcmcnt  headquarters,  the  £;fecn  tlrvike 
corner  lip  in  mynad*.  The  brnwn  tmut  which  the  waters 
contain  arc  in  takeable  condition  ad  early  as  March, 
and  are  to  be  enticed  with  some  of  the  common  arlifidal 
flies  uied  in  ihe  spring  months.  The  moat  knowing  fisher- 
men m  the  drake  season  use  two  hooks  tied  back  to  back. 
aiid  two  flics  so  Anangcd  that  the  head  of  one  »lia?I  tic 
next  to  the  tail  of  the  other.  The  surface  of  the  lal<cs» 
amongft  which  I  may  mention  Ennel,  or  Uclviderc.  Owcl» 
and  Lough  Rcc  {through  which  the  Shannon  runs)^  is 
agitated  all  ovxr  with  the  rising  of  fish  that  are  leklom 
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Ic^  th:in  two  pt)iin<l^  nxA  th^t  run  v\cn  to  the  maxEmitm 
Blzo  of  six  -ind  stevcfi  pounds.  The  boat  is  ro'A'od  up 
against  tbc  ^vind,  and  Allowed  to  drift  btclc  broadside  oil 

The  angler  uplifls  lus  moderately  stiff  rod,  to  wbich  is 
attached  the  line  of  floss  silk,  very  flimsy  in  appeaianc^ 
but  in  reality  strong  caough  for  all  ncecuary  purposes. 
ThU  the  wind  Ukc^  out,  and  the  art  Ih  to  allow  the  flic^ 
to  d^nce  upon  the  surface  of  the  water  ^  if  a  fancy-free 
ioBcct  were  S4Lilmg  along,  tacking  here  ?iod  there  mith  out- 
spread wings,  as  is  its  pretty  custom.  It,  however,  requires 
a  little  experience  to  jjct  into  the  way  of  striking  the  fish 
with  a  line  nHieh  i:»  naturally  eon^^idcrably  l>cllied  oat  at 
the  time  the  bait  vt  takeo  ;  but  practice  bere^  ^j^  ii  other 
thirgf,  soon  makc^  perfect,  and  astonbhing  ba^  of  trout 
arc  made. 

Tliis  blow  tine  fiftiing  might  in  the  sumoier  be  u«ed 
with  advantage  to  a  greater  extent  than  It  is  at  present 
in  English  waters.  In  the  Lea  I  have  seen  majterful 
t)AskE-t!i  (if  niudL,  cbub,  anJ  dace,  acitttired  by  thi^  device ; 
the  hook  attached  to  the  blow-line  in  such  cases,  however, 
being  very  small,  and  tlic  in?!cct  a  house  Hy,  or  5oaic  other 
creature  of  no  more  formidable  siic  and  character  Etoach 
will  occasionally,  1  may  mention  in  passmg,  take  the  artificial 
Hy,  espceiiilly  when  to  it  is  appended  the  liisdoua  gentle ; 
but  thi«  only  ha[i|jena  in  the  vciy  htjttest  weaiher,  when 
tJic  hsh  are  laxy  on  the  whallows.  But  the  blow-Une 
tiwariably  agitates,  and  often  catches  them. 

On  the  disappearance  of  the  May-fly  the  trout  become 
demoraliied  They  have  gorsed  to  their  he=irt*s  cootcnt, 
and  probably  a  Kltlc  moic,  f«f  their  voracity  during  the 
term  (it  is  cominemoration  term  with  the  angler)  in  which 
Ibc  fly  is  up  it  such  that  you  often  take  the  &h  cnunmcd 
with  tlicm,  and  with  a  little  bunch  of  ilJea  noting  at  ihc 


SUATMEfi, 


413 


llircshold  of  the  B:ullct  for  a  favourable  opportunity  of 
bi'iri^'  akxoiLctl  iiit4>  tlir  ^It^mucli.  T  liuvi?  nccn  <t  M^y-lly 
crawl  out  of  the  half-opened  mouth  of  a  tront  in  m/bosltcL 

It  IS  not  to  be  wotiiJcrcd  &x  that  after  this  debauchery  a 
certain  stipinencs*  intervenes,  antl  that  the  trout  He  about 
in  &  depressed  state  of  mind,  such  as  should  always  follow 
im  mode  ration  offlppctitc.  Upon  some  rivers,  indeed,  ihc 
pick  of  tilt-  ifout  flahing  is  over  nfter  the  May-fly  time; 
ivhile  in  others,  as  In  the  Gloucenterthtre  Coin,  the  really 
best  lishing  docs  not  begin  until  tlie  trout  liave  recovered 
from  their  periodical  feaat.  A*  the  summer  advances  the 
trout  fisher  enters  into  another  pharie  of  his  arti5tic  sport, 
perhaps  the  most  tlcltL^ale  uf  all,  Th(?  rivt-rs  run  low,  the 
wccd^  form  thickets  and  forests  in  the  streams.  The  trout, 
much  whipped  over  during  the  preceding  three  or  four 
months  hive  hceocnc  disagreeably  artful,  and  If  they  arc 
to  be  caught  at  atl  they  mu?t  be  caught  by  f;uil& 

Guile  in  this  particular  instance  takes  ^e  shape  of  what 
Is  termed  fiithing  with  ^  \.Uy  fiy.  Of  late  years  the  taekle* 
makers  have  arrived  aC  the  perfection  of  art  in  manufac- 
tiirinj;  what  should  be  to  the  fiali  the  most  ravisliing  of 
iirli^ci;*!  flirs,  whnsr  upsUndfug  wingn  materially  assist 
tlie  angler  id  this  very  artful  angling  operation.  At 
the  same  time.  I  a»k  permlasioo  to  believe  tliat  trout 
fishermen  are  apt  lo  ride  tht  tlry  fly  notion  to  death. 
When  once  some  of  us  get  into  the  habit  of  using  the 
dry  fly,  and  wax  proud  of  our  ability,  we  become  wedded 
to  the  method,  atid  in  season  and  out  nf  imtasou  adhere 
to  it  At  times  it  is  unquestionably  absolutely  Dccessary 
to  use  the  dry  fly,  for  the  best  of  all  reasons — the  fish  will 
look  at  no  other.  But  I  have  frequently  *cen  experienced 
anglers  persevere  with  their  floating  feiicic^,  yet  do  notliing, 
when  oilier  persons  who  were  allowing  their  flics  to  sink 
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and  vwini  io  tbe  ttsial  wfiy  doivn  the  stream  were  rcw&rded 
vrith  trOLt 

It  IS  always  useful,  nevcrth^lrss,  to  have  yoax  supply 
of  dry  tiies  4it  hand,  :Lnd  in  case  of  non-success  in  the 
other  mcthcxl,  to  put  them  up,  Dut>  I  repeat  too  niuch 
is  oftentimes  made  of  the  dry-6y  ihrnry.  Perhaps  th\% 
U  because  of  a  consciousness  on  the  part  of  the  angler 
that  it  requirc-s  the  acme  of  skill  to  be  3ucccm(u!  »vith  it, 
Perliapa  also.  It  may  be  partly  accounted  for  by  the  saH 
angler  being  used  to  waters  where  dry-Hy  fishing  in  the 
later  months  of  the  summer  is  a  sine  pt^S  hqh, 

Thcie  aic  no  mure  skilful  trotit  anglers  than  thnne 
accustomed  to  the  streams  which  flow  tranquilly  through 
the  fat  Hampshire  meadows*  The  rivers  contain  beautiful 
fi.sh,  but  tlicy  are  extremely  diflEicult  to  take,  and  the 
Hampihireman  is  quite  justified  tn  his  boaAt  that  the 
angler  who  can  kill  in  hchcn  or  Test  need  not  be  a»haxned 
to  exhibit  his  prowess  anyi^ihere.  It  reqtiin^a  good  deal 
of  eacpericnce  to  learn  how,  after  whippinj*  the  ffy  four  or 
five  times  through  the  air,  to  secure  the  rcquiskc  dr>nesi; 
to  dispatch  Jt  across  underneath  the  further  banW,  and 
make  it  alij^hC  so  that  it  £hall  Soat  some  distance  down 
the  fttrcam  without  being  checked  by  the  lint. 

The  ^Itu.iUon  nccewjarily  invdlvr^  a  cetliun  fi1acknr«^  of 
line,  and  with  the  fine  tackle  that  must  be  uMd,  the  extra 
skill  of  wliidi  ]  have  ju»t  spoken*  mufit  be  extended  to 
the  striking,  elie  a  long  farewell  to  fiy  and  fiih.  There  is 
no  doubt  that  a  la^^  percentage  of  trout  hooked  in  dry- 
fly  fishing  by  defect  at  this  crisis  get  away.  I  know  uf 
no  more  pleasant  form  cf  angling  for  trout  oa  a  fine 
ttummer's  cveninc*  when  a  mere  zephyr  skima  over  the 
water,  when  the  »waU<M-s  arc  hawking  low  upon  it. 
and  the  voice  of  the  corncrake  is  beard  in  tbc  iq>Tands. 
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than  to  laieel  warily  amount  the  flowering  comfircy, 
mccidow  fwccti  willow  herb,  and  loosestrife,  ;tnd  Diark  a 
riMng  trout  close  under  the  rank  sedges  fringing  yonder 
bank-  The  artificial  sedge  fly,  with  its  artistic  ribbhigp 
though  not  made  expressly  to  float,  is  capital  for  dry-fly 
fifiliiiit:,  ditd  all  things  being  favoLiable  there  ia  t\%>  more 
idlbp  way  of  adding  to  ilie  contetita  of  your  basket  than 
by  finishing  up  a  day's  fishiag  in  laying  aicgc  to  that  fi^b 
till  he  capituUtcv. 

Then  in  August  the  red  and  black  ant  ccmc  in,  and  alt 
through  the  tummcr  tlircc  specific  flic*  shotiM  never  be 
out  uf  the  angleiS  hotSk.  to  wit  the  Wiekhain,  Huflaiidx, 
and  the  Francis  Francis  Fancier.  During  the  past  reason 
1  wa5  introduced  by  my  friend  Mr.  Marston  to  a  new  flyi 
new  at  least  to  mc*  the  wings  of  which  ate  n:ade  of  pike 
Acalei^  It  is  manufactured  by  McNce  of  PJctochdc,  and 
I  have  found  it  answer,  and  seen  It  answer,  when  the  troixt 
alluwtrcl  every  other  kind  of  (ly  !o  pa**  by  unheeded.  The 
theory  Is  that  the  pike  scale,  when  It  becomes  wet,  has  the 
uoctuoufi  appcarnnee  of  a  gelatinous  wing,  and  it  may  be 
sa  At  any  rate,  on  streams  as  opposite  in  their  character 
as  the  Charswofth  Dcrwent,  the  LUtle  Stour  in  Kent,  arid 
the  Lamboumc  in  Berkshire,  1  have  reason  to  be  thankful 
that  thiji  adiiition  to  our  li^t  of  Eica  was  made  known  to 
me.     1i  IK  cett^iinly  wurth  ;i  tn;d. 

Loch  lUhing  is  a  fashionable  and  e^ential  item  of  the 
general  summer  programme,  and  on  Loch  Lcvca  the  club 
competitions  for  which  llie  lake  is  celebrated  are  decided. 
It  J3  truly  astonishing  Uut  the  trout  in  thk  take  show  no 
Mgns  of  diminution,  for  although  careful  restocking  is 
attended  to,  there  ts  no  more  thoroughly  thrashed  water 
in  Sccitland  ;  and  fttnongst  the  gcnUemcn  who  make  such 
pleasant  paitica  in  the  boats  you  generally  find  one  who 


ASGLii^O  rS  CnEAT  BRtTAlX. 


has  never  handled  rod  before,  and  whose  flica  do  net  Cdl 
like  tlu:  tfAdiTinnAl  thictlcilown  ujinii  the  walcr.  Yd  the 
sport,  if  not  what  it  was  when  an  angler  wa*  disgi»:tcd 
if  he  came  asliorc  at  Xinross  without  hia  twenty  or  thirty 
pounds  of  fill,  IB  miiintaincd  above  an  ordinAry  level  In 
the  year  before  last,  I  can  recall  one  day  in  May,  when 
scvcatccn  boaU  were  on  the  lake — a  full  complccncat. 
The  wind  and  wfttrr  wti'i?  favourabli^  and  ih*;  buatji  finblicd 
in  the  evening  with  211  trout,  weighing  213  lbs.  The 
Loch  l^vcn  trout  always  seem  to  avera^  on<:  pound; 
and  as  E  h^vr  WAldird  anglcnt  fioni  EulinbiiTgh,  Dundee^ 
Gla9;gow,  Stirling,  Fctth,  Kirkc^dy,  and  Dunfermline,  I 
have  often  thought  that  their  tackle  is  unACccasarily 
coarse.  No  doubt  they  know  their  own  biistite!E«  be«t. 
They  get  line  sport  certainly, 

DilTerent  from  Lcvcn  arc  the  Loch.i  away  in  the  unbeaten 
districts  «f  the  Highlands.  Thrrc  is  the  sm^ll  lake 
swarming  with  yellow  trout  of  three  to  the  pound  (j^inc 
little  fcllowa  to  angle  for  on  a  summer  day),  and  there  b 
ihc  larger  lodi  in  whfch  the  jiikc  kreji  down  the  small 
fi«hr  so  that  the  angler  will  get  none  under  two  pounds. 
The  brown  trmit  attam  a  hca\y  aiic — five,  six,  and  icwn 
[xmnils — in  tlicsc  wiitcr^  and^  unlike  the  firflr,  they  will 
take  a  large  f^y  with  gusto.  Spinning  with  a  phantom 
minnow  of  medium  size,  when  the  natural  bait  cannot  be 
procured,  is  useful  for  all  the^te  Urge  trout,  and  for  «almoa 
In  the  streams  the  sumnief  warrants:  the  use  of  Stewart's 
tackle,  a  moat  telling  method,  which  one  may  almost 
deadline  ;vt  (1y*-fiAlitnjj  with  worriL  I  have  seen  it  applied 
by  southerner*  in  «0Lithem  waters  with  surprising  results 
in  pcrdi  and  chub  fiahinG^ 


(41T) 


CHAPTER  IV- 


AUTUMN. 

TIlERE  IB  a  diarm  in  the  Englis)!  auhimn  to  which  tbo 
anslcr  oug:ht  to  be  peculiarly  sensible.  Tlic  Utc  coming 
snloion  and  s^a-lroiit  tiahlng.  wind  and  wirJithcr  pcmihtbig. 
in  the  beat  of  the  year,  since  it  is  not,  in  the  nnturaJ  order 
of  tilings  intcifcrcd  mih  hy  the  tuibuleiil  Huod^t  which 
fellow  the  melilng  of  ihc  saow,  nor  reduced  by  the  aett^ra, 
ruined  by  the  low,  bright  water*  of  the  summer  week* 

tutuirtn  is  more  oflen  rcHitbtc,  T  Hiivc  noticed,  as  to 
westther  tb&n  other  ses^oTif^^  though  there  wks  a  miecrablc 
exception  to  the  r^jlc  in  I&83.  \Micn  the  elements  arc 
faviiiir;Lb1e,  the  w;iter  is  in  excellent  condltEcm  for  thtt 
Scotch,  Iri*h,  Engllfih  and  Welsh  stream:;  visited  by  the 
migratory  sftlmoa 

The  days,  which  rapidly  close  in  long  before  the  awatlowie 
depart  or  the  leaves  fall,  aro  all  too  shor^  howeiner,  far 
such  out-of-door  sports  u  angling,  bccauic  the  fish  have 
now  no  indin;iri<>n  to  mcive  freely  until  the  farenoon  Js 
^rcU  advanced.  Againrt  this  drawback  must  be  writtea 
the  cxquultc  tints  of  the  Ircc^,  and  the  bracing  air,  in 
which  the  more  aclK'e  exercises  of  an^linj£  mny  be  con* 
ducted  in  comfort  For  spinning  or  trolling,  for  wicldinjf 
the  big  grecntedft,  the  doablc-l*anded  lilclcory^  ur  the  ^^^!It 
cane  dng1e-h;iniler»  there  are  no  better  months  than  Sep* 
tcinbcr  ac^d  October;  and  as  to  landscape,  I  am  one  of 
tlioitc  who  love  spring;,  revel  In  summer,  but  adore  autumi^ 
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ivith  its  com  3fid  wine  and  oil,  tts  golden  plenty  emph^uixcd 
by  a  frdfnc\vork  of  z^^^^*^  decay. 

The  luimon  fi-Jicf  h^r^  wxn  ihc  brown  tab  brighter* 
with  ^ccn,  and  bla^e  into  the  regnl  puqile  of  the  heather, 
and  n^w  the  rowar  tree  hnn^  out  its  scarlet  lamps, 
and  Uic  fir*  assume  a  deeper  hue.  Tlic  trout  ti^cr 
in  the  brifcht  May  days  was  gladtlcncd  by  the  fragrant 
hawthOTD,  and  noticed  how  strcng  the  bricoy  clasped 
the  hedgerow'.  He  saw  the  blossoms  of  the  wild  guelder 
rose  shaken  to  earth  by  the  lightest  summer  shower, 
and  the  true  wild  rose  in  full  bearine:.  Their  bcrncs 
now  glcaiD  bUck  and  red,  tltose  of  the  tl^cider  n>»e 
clustered  like  drops  of  blood,  while  Its  leaves  arcvdned 
with  every  colour  of  the  rainbow.  The  villas  childrvo, 
who  incmths  hixck.  ^tootl  >\\y\y  by  to  natch  the  Undrag 
of  the  two>pmjrdi:r  tlut  h»d  l;4lcrn  the  Red  Spinner  in  the 
smooth  stream  above  the  ford,  had  sprigs  of  immature 
travellers'  joy  round  their  hats,  and  their  haads  were  foil 
of  cowslips  I'^iggv^d  robbin,  and  lady  stnocks.  Thdr  faces 
are  smeared  vrith  blackberry  staiiw  and  thdr  pdnafar^s 
turned  into  rccc|:^u:1c^  fur  ha;^cl  nuts^  as  they  woodcr 
why,  on  that  late  Sei>teuibeT  evening,  you  east  your  fly  so 
many  times  through  the  ^r  before  allowing  It  to  touch 
the  water.  The  puiii  ft^licr  mooicd  in  tlie  Tliaiiies  jbcm; 
Maidenhead,  has,  In  Biiham,  and  incomparable  CUveden, 
a  mixture  of  colours  upon  the  densely  uxMxLod  billskka 
such  as  mortal  Itand  could  never  compound, 

Ihc  sea-trcut  fisher  Is  fn  bb  glory  In  the  autumn.  That 
ta&t  run  up  of  the  &ih  \%  ;:cncra!]y  the'  briskest,  add 
the  sca-troiit  angler  hii'^  ihcicfdir  the  pcirilcge  of  leaving 
oET  for  the  season  without  the  conscioasocse  that  £t  was 
convenient  to  make  a  viituc  of  nece^utty.  So  long  aa  the 
Safmc   tmtta  is  to  the  river,  you  do  not  wear  out   your 
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wcloomc.     Ihh  fiah  ^vcs  supcr-cxcdlcnt  sport,     Yottr 

equipment  b  heavier  dun  that  uaed  for  brown  uout,  and 

lighter  th,in  salmon  E;car.     A  ivclUbalanccd  doublc-liandcd 

Tv^d  that  will  answer  aW  ibr  giilsc  ih  the  u~ca[K>n,  and  there 

u  no  need  whatever  Tor  the  coarse  gut  footliic  wkjch 

iti  both  Scotland   and   Ireland  the  native  anE:IcT?  deem 

cttential      The  gut  must  be  of  the  ^urc^t  c^uallt/.  but 

medium  size  is  ample      Tlic  difTjculiy  here  b  to  ohtain 

Hies  that  arc  tied  upon  j^t  to  corrca|3ond,  and  thb  i^  a 

di/Hculty    whidi  causes    annoyance     to    all    cI^ispecs    of 

anglerv-      U   is  a  forcible    ar^niunt    in    favour    of  the 

new   fa^^uon  of  eyed    ilics   for  c\'cry   description  of  fly 

fisJiing.     The  ^ca-ttoul  b  found  m  most  salnum  rivcra,  oF 

cour^  and  in  the  lakej,  bnt  hb  chief  recommendation 

to  one  Vi  that  he  runs  up  small  streams,  ivhich  but  for  him 

would  never  be  vUitcd  by  any  of  the  ailvcry  visitor** 

There  is  U  my  mind's  eye  at  the  present  a  narrow  river, 

if  1  may  so  term  it,  which  has  no  name  upon  the  map^ 

Witliin  a  hundred  yards  of  the  «ca  1  could  leap  across  il  in 

two  places.     You  can  reach  its  infant  stage  by  irainj.'injT  a 

couple  of  miles  up  tlic  moor  through  a  heathery  bo^,  aad 

follow  it  down  ihruugh,  at  first,  a  scries  of  rough,  rocVy  leaps, 

next  through  a  sequestered  glen,  and  finally  throii|;h  a 

«lcsccnding  mile  of  turning  and  twbtint:.     This  streamlet, 

up  to  the  hei4H--d-up  rotklrEs,  is  a  succi^ssion  of  pooU  artd 

etreams,  alternating  with   perfectly  dull  water.      In  Uie 

autumn  the  sea-trout  5warm  in  every  one  of  them,  tliough 

they  do  not  reach  the  m^ximuni  mxo     In  the  next  river 

on  the  Eame  coaat,  and  not  twenty  miles  dtttant,  five-pound 

fish  are  not  rare,  but  in  my  nameless  stream  you  create  d 

scn%alion  at  ihc  vilUge  poAi-vtdae — which  b  tlie  Rialto  of 

that  Highland  communtty^if  ytni  kill  one  of  three  pounds. 

Two  pounds  secnu   to  be  an  avciafit,  and  may  I  never 
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meet  with  worse  spcit  than  a  ccuplc  of  doicn  dCA'trout 
in  stidi  condition  aiid  of  &udi  cltmcmtoiiii,  fjitrl/  caogbt 
with  th<j  fly, 

ITic  sci-trout  fighl5  in  a  manner  of  hb  o^-b.  His 
first  dashcfi  arc  as  ficnrc  as  tbo^c  of  the  Tliarccs  tron^  bat 
(for  hi£  siac)  he  keeps  the  f^me  up  longer,  and  ha^  «oine 
special  gift  at  leaping  cut  nf  the  water.  It  was  not  until 
1  h.id  cAtight  a  fc^T  »ea*tnmt  that  T  comprehended  hovr  it 
could  be  pofisibic  fgr  a  n^a;i,  who  had  the  tostlncts  of  a 
true  sport^moju  to  treat  vith  contempt  a!)  frcah-watcr  fiah 
but  sca-gofng  Sa1monlda^.  Numbers  of  Scotch  Anglers 
deem  even  brown  trout  unworthy  of  notice,  and  they  arc 
generally  men  who  have  been  fortunate  enough  to  be  abJe  ^j 
to  fi^i  for  «ea-trout,  and  on  privileged  occa«»on«  a  salmorib  ^H 
in  their  younger  day^  The  sea-trout  aoort  Bteab  bito  " 
your  affections.  Ilcuaockeant  insliapcaofull  of  health 
and  life,  so  acdvc  in  hb  movcmenti,  so  plucky  in  r»i$ting 
the  doom  to  which  the  an^er  (who  lo\e3  him  x>  iDueb^ 
con^^Ds  him— a  justifiable  doom,  nevcrtliclcsa,  for  the 
Bca-trouc  is  a  fish  that  will  not  difc^race  any  cable. 

The  Welsh  acwiii  is  nothing  like  so  reliable  as  a  sport* 
yicldcr  a.<i  the  in*Ua.  if,  indeed,  what  you  afc  aKnurcd  n  a 
avvin  should  happen  to  be  the  buK-trout,  as  in  the  majority 
of  instances  it  will  prove  to  be.  He  is  ool  a  rav^noua  ri*cf 
;Lt  ihi^  Ay,  though  in  this  fc*>pect  he  is  more  cluiiuble  io 
his  actions  than  the  great  lake  trout  of  Ireland  and  Scot- 
land. The  Coquet  is  tbc  Itntith  stream  mcnt  frequented 
by  Sfiitmt  frm,  and  the  luMy  fihh  run  Io  ten  or  twelmr 
pounds^  and  somcdmes  to  sixteen  or  eif^hiccn  poundi 
You  rarely  ba{;  them  so  tar^^e  in  the  south  Welsh  9treaim» 
and  in  fly-tishtng  two  ard  three  jKnind  fiOi  arc  a«  mu^  as 
you  can  expect.  More  than  half  of  the  Ash  called  scwiB  by 
Welsh  an^^lers  arc  Sa/trw  traita.  to  whose  hcaltli>'  appcttto 
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I1i»  never  come  nmicc-  Btil  tht?  Km;ilTcr  hu1I*tn>ut  comet 
sometimes  libcnLll/  to  the  fly-fishcr  of  Walw,  whose 
best  flici  arc  otir  old  friend  the  March  brown,  locally 
kciown  as  the  Cob,  the  Bittcm,  and  the  Coch-y-bondu,  all 
tied  Uf'jfe.  You  cast  down  and  work  your  linos  as  with 
scit-trout  and  ^-Umon. 

The  Ancirnt  Iq^cnd  by  which  we  are  A^iirvd  tliat  owr 
forefathers  believed  that  the  grayling  uas  introdnccd  into 
thiA  country  by  the  monks,  sccitu  by  modort  authorities  to 
be  Komewftat  cII.Hcredhed.  Let  u&  hoj>e  thin  ^ce^nidsm  dntitu 
not  arise  from  a  mean  spirit  of  sectarian  animosity,  from  a 
dcurc,  in  point  of  f^ct,  to  rob  the  reverend  ^tliera  of  Uic 
credit  th^t  ;(ttaches  to  a  work  so  undoubtedly  mcHlorlou!^ 

Whether  tlie  Ash  be  tiidif^cnous  or  not,  after  aU,  mattcn 
very  little.  Wc  m^y  be  tlionkful  Uiat  Llicy  abtjund  They 
are  sach  a  b!e«sirig  to  the  angler,  that  1  believe  thc^rc 
would  be  little  dit^cvlty  in  raising  a  marble  monmncnt 
to  the  man  who  could  be  prcrvcd  to  luve  intniJiiced  the 
(^yllng  into  English  vatere,  for  the  fish  U,  in  inith,  en- 
titled to  m&3t  atToctionatc  regard.  When  trout*fijhing  is 
done  witit,  t;r^y ling-fishing  l&  within  a  month  of  it«  zenith, 
and  ri^ht  away  throui^h  December,  January,  and  February, 
in  the  middle  bour»  of  the  day,  wh^tx  the  sun  ahinc^ 
though  the  ground  be  hard  whh  frost,  and  the  snow  ^Iicen$ 
upon  branch  and  bank  (so  long  as  there  Ls  no  snow  broth  in 
the  water),  the  grayling  will  rise  steadily  at.the  fiy.  The 
Stttam»  of  llacfordsbirc  I  luve  already  referred  to  as  great 
in  stores  of  grayling,  and  the  Hampshire  waters  are  almoist 
93  good ;  in  the  opinion,  perha|>9,  of  the  Hampshire  Sshcr* 
mc^  thenuclvc»,  better*  Yorlcsbire.  a^aiii,  h^s  plenty  of 
grayling  streams,  the  chief  of  which  h  the  Wharfc.  Al- 
though the  Hihing  within  a  mile  dthcr  way  of  Rolion 
Abbey  b  scarcely  worth  a  trial  now.  below  the  Duke's 
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waters,  and,  ^gain,  a  few  miles  above  Bolton  Abbey,  the 
sport  la  good. 

Wc  will,  for  a  moment,  take  the  Bolton  Abbey  water  as 
a  gcnctiJ  ty|>c  v(  tlic  itvcr  in  whicli  gr^yluig  will  thnvc 
Towardtt  the  ctkI  of  October  the  ycllou-  and  brown  leaves  are 
beginning  to  scatter  tkcrore  the  blast,  and  their  presence  in 
tJic  stream  H  aomctioies  alruo^t  as  much  a  niJsancc  to  the 
angler  as  the  ^sgusdng  little  midgclct,  not  inaptly  called 
''the  unRlcr'a  ctirsc,"  U  in  auiumer  time  to  the  trout  fisher. 
TIk  fall  of  the  leaf  and  activity  ainon|^  i^iaiyUn^  tacn  are 
^ynonymoufi.  At  the  wider  end  of  our  limit,  we  begin  whh 
&  lorg  stretch  of  shallow  water  rippling  at  the  uniform  depth 
of  a  foot  over  auibcr-colourcd  pebbles  and  giavcls.  Here 
you  would  naturally  expect  to  take  trout  in  the  early  part 
of  l!ic  year;  but  you  would  waste  your  lime  in  whipptng 
for  i^raylin^.  Wdit  until  you  pj&sa  through  into  the  next 
field;  there  you  will  find  thai  the  river  ta)ce»  a  sudden 
swerve  to  the  nf;ht,  llo^n^  deep  at  the  bottom  of  the 
woods  oppOMtc,  and  wa^iing  up  at  your  feet  as  yo^  ntand 
by  the  brink  on  your  own  side,  fmm  a  shelf  which  gnidual^ 
slopes  to  the  deepest  pnrL  At  the  upper  end  of  the  curve, 
there  13  something  in  the  nature  of  a  fall,  caused  by  lar^ 
blocks  of  boiildcTj  and  in  the  very  eye  of  the  sharp  vtrean 
formed  by  thcnu  you  may  make  certain  of  a  rve:  Also  in 
the  smooti)  gliding  water,  five  or  «x  feet  deep,  though  it 
may  1>e  in  the  hcnti  of  tlie  cur\'e,  }'ou  should^  with  red 
tag,  or  ft  tiny  floating  dun,  or  one  of  those  queer  little 
spiders  in  fashion  in  the  district  pick  out  your  pound 
grayling;  while  at  the  tall  of  the  stream  where  it  escapes 
In  an  oily  fashion  from  the  depth  of  the  pool  is  another 
favourite  haunt 

In  Dovcilale,  again,  U  a  noted  grayling  water,  to  whiA 
discii^lca  of  Walton  and  Cotton  devote  loyal  pilgrun.i^'ca. 


Tile  Derbyshire  atreams  I  must  needs  once  mcntioti, 

fof  it  ia  a  boon  Indeed  to  ttic  Engli&h  angler  At  1arge»  ihat 
proprietory  like  ihc  Duke  of  DcvomsJurc,  allcw  tht*  publl^ 
uAdcT  reasonable  rct^uhtioiift,  to  Tish  them.  One  of  the 
croaa-)>iiri}usc?i  ao  oflen  «:x|M:ric!nu:d  by  the  ati^^ler  aii^ex 
from  theie  Hven.  which  contain  both  trout  and  gnyling. 
llovr  frequ4:ntly  it  uocuru  tn  aJl  craylinc  stnNims,  that 
while  you  .irc  tir^hinj^  for  liout  in  tHc  ^ulTtmcr,  ynii  hook 
grayling,  whereas  when  the  trout  are  black  and  foul,  and 
you  arc  tr>^n;>  diltgcntly  for  grayling,  the  unseasonable 
Gsli  will  make  gratuitous  on«laiight5  upon  your  Ily  \ 

The  grayling  h  not  given  to  Leaping  out  of  the  water, 
but  he  make:}  amends  whenever  you  brJng  bim  to  the 
durfitce;  by  floundering  about  in  a  punition  more  dan* 
gcrouft  in  a  tcnder*inouthed  fish  th^m  leaping;  no  that 
unless  you  arc  c-arcful,  the  gr.iyiing,  by  the  Irce  exercise 
of  thai  Uigc  and  beautifully  liittcd  d&rsa)-fia  will  con- 
trive to  escape  at  the  very  moment  when  you  have  made 
sure  of  him.  There  are  waters  in  which  you  may  fish 
iur  trout  ^^itll  nicdiuin-Micd  ca^ti,  but  thia  will  net  do 
for  grayling.  The  very  finest  tackle  i*  rc<jLircd  for 
them.  Aft,  however,  they  of^en  lie  deep,  and  make  nothix^ 
of  tlaitlng  straight  upwards  three  gt  four  feet  to  take  the 
fly  that  IS  floating  down  above  them,  the  grayling  f^ier 
is  not  required  to  crouch  upon  alUfours,  or  kneel  by  the 
liver  aide  as  in  aummer^trouting. 

Tlicre  b  a  dispute,  which  b  not  of  much  iniporrance^ 
amooRsC  sooie  grayling-ai^lcrs,  as  to  what  tbi^  dainty 
fiah  smdli  like.  Some  awcar  by  thyme,  from  whicli  tlte 
65h  receivi-s  t!ic  iiiinic  o(  Suinw  titymalinj,  Vi\\\\s\  others 
baive  a  notion  that  cucumber  would  be  nearer  the  mark; 
and  there  is  a  fish  in  Australasia  winch  Is  a-t  of^cn 
called    the    cucumber    fish    as    the    Australian    grayling. 
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An  EnglUh  grayling  of  about  t)  lbs.  weight  b  u  hind- 
some  m  liis  o^n  p<:culiar  style  cf  beauty  as  the  trout, 
for  if  hcf  UcV  the  criin-^toa  spots  ^od  golden  burnsshiti<rat, 
he  has  a  fne  admixture  of  blue  and  «ilvcrp  vrhDe  hb  shape 
13  fftultk^s. 

There  i«  iuiotUcr  Icirul  of  (!y»fwhing  lobe  folknim)  during 
September  and  October,  of  which  I  for  one  am  cxtrcaacJy 
fond,  albeit  it  hni  a  5cmcwhc-Lt  unpretentious  object,  being 
diTccted  1o  nothing  more  important  tlian  tlte  commofi  dace* 
The  dace  Is  really  one  of  our  surface  feeders-  He  may  be 
fouruj  duiir^  the  vinlcr  time  in  docp  water,  kccpini; 
GoiTitiuiiy  with  the  rtiach,  and  he  conf^regatcs  hx  force  in 
deep  mlU-taiU  and  welr*poo1s,  where  he  will  take  the 
sm^U  red  worm  or  the  fr^ntle  with  very  much  iIk  boldricn 
oflhe  perch.  In  Autuinn,  however, the  ditcc Mill  lingers  upon 
the  fihallows,  and  met  well  at  ulinf^^t  ary  5(na]l  f^\  Take 
two  examples  of  dace-Bshing  in  the  auttimiL  llie  first  was 
ill  the  Tharuc^  above  Richmond  Bridge  All  the  ahalkmr«, 
frooi  Twickenham  downwards,  have  a  wdl  deserved  repute 
for  fly-Sahin^  for  dace*  and  tJic  Thanaea-akUr  urchins 
with  witlgw-wands,  leitgtl^^  of  whipci^i  and  a^thing  in 
the  shape  of  a  fly  which  they  can  heg  or  borroiff,  makv 
nice  iittle  string  of  fish,  running;  to  about  »eiren  or  cteht 
inches  in  lEn(;th,  A  sunshiny  day»  with  a  soft  npple,  b 
the  best  for  this  spor,  and  one  might  pa^s  away  four  or 
Ave  hours  Jn  worse  amusement  than  wading  into  the 
Thames  opi^oaltc  flani  L^ic,  and  uhipEnng  dovm  upon  the 
shallows  with  thi^  fai^cy  black  and  red  flfes  numufacuired 
for  the  purpose,  tiicir  sipeciahty  bein;^  tiny  strips  ci  waab- 
Icather.  in  pi»oc  of  tail  There  i,%  a  continual  procession  of 
plcas\ire-boatK  «p  tlu*  gjiy  readi  of  the  Thames,  and  tho 
familjar  features  of  Richmond  Hill  are  an  elevated  b&dc* 
ground  to  the  picture  vrtuch  the  downward  raovioe  angler 
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look*  upon.  It  fe  useless  fishing  for  dace  In  the  Thames, 
except  at  particular  times  of  the  tide,  and  the  reguluj  plan 
i,s  to  bc^in  when  the  Ltde  in  at  hulf-cbb,  and  Iravc  off 
when  the  llood  makca,  A  workmg*man  angler,  who  wa* 
standing  a  few  yards  above  m^  on  the  last  occasion  I 
indulged  in  thia  amusement,  whipped  cut*  with  veiy  In- 
dUTerent  tackle,  his  four  doicn  of  fish,  and  I  myself,  had 
sf>mcthin$i:  over  three  doten  of  the  livery  little  fellows  in 
my  basket. 

A  acvcn-inch,  however,  or  cv€d  a  nine-inch  dace  (and 
you  will  acldoin  f^ct  Iarg:cr  apccimen^  while  Hy-fishing:  on 
the  Tliauie?t  ^thaUows)  Li  vcty  indifTcrenl  (^rne  as  cucnpjrcd 
with  the  really  good-looking  and  game»jnie  t%\i  of  tlie 
Mine  9pccic3  which  arc  to  be  had  in  the  Coinc  and  in  the 
Lea,  On  the  second  occasion  to  whidi  I  h^tve  referred,  I 
was  taken  by  a  gentleman  to  a  choice  club  water  on  the 
Lea.  between  Hertford  and  Ware*  A  mill  pool  was  pointed 
out  ti)  itie  as  full  uf  dj^e.  Tlic  iitill  wai  siilerit^  Jtiid  there 
was  no  stream  from  the  pool;  but  a  lif^hi  breeie  ttckL-d  iu 
stiifaoc;  and  Ihc  sun  was  shining  in  a  cloudlcas  sky.  The 
side*  of  the  mill  pool  were  solid  masonryn  and  the  pool 
terminated  tn  a  aomewbat  sudden  shell  The  stream 
thenceforward,  for  some  hundred  yards,  wa5  of  the  shal* 
lowest  descT^iitioit  One  does  xw/i  often  i^et  the  oppor- 
tunity of  tly-fJAhing.  from  a  seat,  but  1  was  in  an  indolent 
humour  on  this  particular  morning,  and  Aat  me  down  on 
the  edge  of  the  wall,  with  my  feet  dangling  over  the 
stream,  some  lo  yard*  below  :hc  tail  of  the  pool  The 
fish,  for  an  hour  or  so.  were  perfectly  ravenous,  and  gave 
me  much  entertainment.  Tlicrc  were  very  few  d:*cc 
under  J  lb-,  and  fat  lively  white  felloes  of  that  kind  upaa 
a  draun-gut  Cftst  and  with  the  smallest  trotit-rod  tliat 
is  ntidt,   ivill  treat  ytju  to  do  indiflcrent  sport   Withb 
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a  short  npncc  of  time  I  oontrivcd  to  ^tX  from  the  pool, 
orfroni  the  two-itich  jhal!ows  down  *lrc*iin,  nine  ^uid  a  half 
bncc  cf  specimen  dace,  which,  iv^th  the  addition  of  a  few 
others  contributed  by  my  friend,  made  the  total  urci^lLt 
ncnrly  to  IIm. 

Wc  have  gbnccd  at  the  grand  latmcn  tiven  and  the 
awifc  trout  strcam^^  and  at  the  more  5l\ig^sh  ri^'Cfs  by 
wblch  the  general  angler  watches  hts  travelling  Roat,  or 
keeps  dac  tightened  Icgcr  Hnc  wcU  In  hand  L^tkcs  uid 
pond^,  amidst  the  "  txdl  ancc9tml  trees "  of  eotmtry 
domjiiiti,  Imve  not  been  fort^ottcn.  But  ^lulumn  rtsnindt 
mcofyet  another  haunt  of  the  EnglUh  an^^Icr.  It  Is  IhQ 
miUpool.  within  the  upper  wall  of  which  the  watcrwhod 
drfpplngly  revolves,  grinding  Uie  corn  of  the  mLller  and  hb 
men.  Not  less  dear  to  the  ang:1ef  than  the  poet  and  aitot 
15  the  English  mill.  Above  the  mill  head  there  b  oftifiD  ft 
qnlet  TL-ach,  pcniuncutly  tcnantc^d  Iiy  piki;  Jiml  perch. 

From  the  pool  miAcellancoui;  bags  arc  extracted*  The 
live  bait  works  on  its  own  accord  en  the  other  side  under 
the  gntccrful  willows,  while  the  angler,  with  hlH  ordinary  rod, 
line,  and  tloat,  an^s^les  pnamiicuously.  Out  of  such  a  miJl- 
pool  I  ha\-c  seen,  lying  in  one  heap  upon  the  c'^^  behind 
some  old  woodwork  upon  which  the  angler  »t  a  repreftrota- 
tive  sample  of  many  BHtUh  fresh-water  fi^es,  and  as  they 
were  caught  on  an  Oelober  <!ay,  Ihcy  were  all.  wtlh  one 
exception,  in  their  healihitf«t  hues  and  formi.  The  heap 
c:ompri»cd  a  7  lb.  pike,  four  or  f  v«  burly  perch,  a  brown 
and  a  white  bream,  several  rosch  and  dace;  one  gtidgeoi^ 
four  minnows  ^^  ^  small  barbel  The  exception  indicated 
was  an  indiscreet  trout,  which  had  Inken  a  gudgooit  on  the 
li\^<'hait  appaiatu%,  and  Mncc  the  hook  used  was  Uie  gorge 
affair  that  is  threddled  under  the  skin  of  the  sld^  tlw  caM 
was  hopclcsj,  and  the  kkdly  miller,  on  bcin^  appealed  te^ 
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(I«:t<lc(l   that   thcf   fish   >ihou}d   not   tic  returned  to  die  a 
painful  death. 

The  autumnal  (jcneTal-fishing  of  llic  rivcra  produces,  as  a 
TuU,  larger  fish  tlvin  are  t:ikt»ii  in  the  summer  The  weeds 
soon  be^n  to  rot  after  Michaelmas,  and  most  of  the  coane 
Jish  betake  themaelvcSi  without  more  adp>  to  their  winter 
quarters  in  the  deep-;.  The  prettiest  hour's  roach  fishing 
I  ever  saw  was  on  a  September  evening,  on  returning  from 
wlitppinf;  a  ft>rd  where  the  i^rge  dace  were  in  the  h.il>it  cf 
eongr^attng-  Above  one  of  thoise  icmat)  noi^  weirs  which 
arc  laid  across  our  Ic^icf  rivers,  there  meandered  through 
the  meadow  some  300  yards  of  even  current,  still  but  deep. 
There  were  three  m^tic  seai^i  suiicnrd  upon  the  bank,  for 
the  coQvciticDCc  of  the  mcmbcra  of  the  club  who  rented  the 
tisliery.  Upon  one  of  these  sat  a  veteran  an^^lcr,  who  had 
hLu3  hia  share  of  tlic  mon:  tncrfjetlc  descriptions  of  S|x>rt 
for  half  a  century,  and  who  was  now  content  with  the 
ti&nquil  Amusement  of  roach  fishing.  lie  thoroughly 
understood  thcr  art,  and  would  have  dcerned  that  the  roach 
were  insulted  if  angled  for  with  other  than  a  tight  hair  line 
and  a  long  bamboo  rod  lli»  process  was  troublesome, 
but  rem  iinctstivc  At  every  *wini  ?ie  cnucUipfd  hSs  paste 
bait  with  a  thin  wrapping  of  the  bran  composition  with 
which  he  bad  been  ground -baiting,  and  it  was  a  liberal 
eduutfjor  to  watch  hl>  foilune^i,  Tlio  float,  sliutted  down 
to  a  quarter  of  an  inch  of  the  surface,  to  my  eye  indicated 
DO  bite,  but  invarbbly,  when  the  end  of  the  swim  had  been 
reached,  within  a  foot  or  vj,  my  gcxitL  friaid  was  somehow 
playing  a  fuh,  folloving  it  hither  and  thither  under  the 
point  of  hi;  rod  The  so-foot  bamboo  was  umihippcd 
af^er  the  oTth*xlox  Lea  slyle,  r^dudng  Its  length,  ;*nd  the 
anf^Ler  netted  hi»  fish  without  a  splash  or  alarming  move- 
ment 
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TIic  e!c\encc  of  roach  fishingk  unclcr  thctc  clrriiinvtaiicics, 
» to  be  qoict,  and  iw  well  did  this  succcssfui  airier  comply 
with  the  requirement,  that  a  pretty  brown  watcr-rAt  oppo- 
site went  on  diving  for,  and  returning  to  land  with,  some 
kind  of  ribbon  weed,  and  audibly  munching  it  on  the 
balcony  of  hJs  sandy  abode  in  the  bonk,  In  less  than 
thrcc-qnartcrs  of  ait  hour  I  witnessed,  hy  ihiK  clever 
Ught-line  t^ahing,  the  taking  of  ten  roach,  of  wlikh  the 
U^cst  was  nearly  a  pound  and  a  half,  and  the  smallcrt 
Ihrec-^uartcTs  of  ii  pound.  I  enjoyed  the  watdiing,  I 
am  sure,  as  much  as  the  veteran  enjoyed  the  catclifi^*. 
As  an  illustration  of  the  precarious  n^tufc  of  roach 
fiahtng,  it  \s  Inuiiubcnt  upon  uie  to  add  HiaX  the  whole 
of  the  naonnng  and  afternoon,  to  that  evening  hour 
when  the  mellow  aun  w&a  £Cttin^  over  tiie  chureb  spire 
and  its  adjacent  rookery,  lud  yielded  only  haif-a-doica 
small  fiiih. 
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WINTER. 

When  the  salmon,  by  It'gi^laiive  enactment,  arc  hunted  no 
aiorc  by  net  or  by  rod,  but  are  allowed  to  pcrfonn  tlicir 
sjkiu'nutg:  operations  in  peace  and  security;  when  Uic 
trout  arc  also  left  undisturbed,  lo  increase  antl  multiply, 
and  get  into  condition  by  Ihc  time  that  sprmff  roturna 
agaiTi,  there  Is  atill  a  good  deal  >vorth  having  left  for  the 
Knglish  angler.  Fair-weather  (islitfrmen  Vill  put  away 
their  rods  and  console  thcnwclves  during  the  short  winter 
clay&,  and  long  winter  night^  by  their  firesides ;  but  Ibcrc 
will  be  In  (own  and  country  a  deckled  majority  of  enthusi- 
astte  English  angler^  who  will  brave  the  fro«t,  «now,  rain, 
and  fcfr,  and  never  abandon,  until  com^^lcd  to  do  so,  their 
raldi  upon  the  ftsh  l]i3t  are  in  aeoson. 

As  in  treating  of  the  Salmonid:e  I  have  placed  the 
SaJmo  Jalar  at  the  head  of  the  tut*  3o  in  a  ccncludir^ 
chapter  n^ion  wititc^r  an^Hnjj,  I  cannot  du  less  than  give 
prominence  to  the  pilce> 

The  humanrtarian  <;uc3tion  of  angling,  I  may  confess 
M-ilhont  ajMlf^^,  rover  trouble*  me»  and  there  ■«ill  be  time 
enough  to  meet  it  and  deal  with  it,  or  shirk  it,  when,  5hon1d 
the  TigGon  Shooting  Dill  become  law.  ccnsequcDtial  attempts 
arc  made  to  intrrrcrc  In  other  dircctfons.  DuHng  the 
debate  in  FnrU.imcnl  upon  tbat  remarkable  measure,  it 
may  be  remembered  that  references  were  made  to  the 
pasiime  of  anglEng.     Uniil  actually  forced  to  derend  them- 
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selves^  1  should  rc^commt^nd  angljm  tii  liold  thdr  tongijcA 
upon  the  subject.  It  is  very  plaufiiblo  to  u^c,  ;is  many 
do,  ihat  it  13  vouduftfcd  to  fishes  to  enjoy  a  miiutnuni  of 
pain ;  and  Uicrc  arc  gome  who  arc  so  convinced  of  tlila 
(;r«at  |*ift  to  the  finny  racc.tliat  they  have  at  last  apparently 
persuaded  themselves  that  fish  rather  like  the  scns«tJon  of 
bi?ing  Ftookrd  and  played  than  cithrruiMt:.  It  may  Im?  mi. 
With  regard  Co  the  pike  I  do  not,  however,  hesitate  to 
declare  that  I  have  no  boivcU  of  mercy  for  him.  LaM 
year  I  re;ul  a  stinguLarly  interesting  book  by  a  tady,  nlio 
described  her  travcU  by  fell  and  fiord  in  Icelard,  The 
authoress  was  a  coufcsaed  fly-fishcriiomar.  and  she^  as 
might  be  expected  from  one  of  the  lendcr-bcartcd  sex, 
Attemed  to  be  a  Little  troubled  in  mind  upon  the  qitcstion  of 
eniclty.  One  argument  of  hers  struck  mc  as  bdng  so 
appOMic,  that  f  entered  it  in  my  note-book,  aod.  In 
beginning  this  chapter,  which  is  viitualiy  one  upon  pike 
fishing,  I  win  take  lh«  liberty  to  quote  it;— 

^  Fish  are  outside  our  circle  alto^ctEicr,  and  vc  Buy  have  the 
further  fiati»£xctioa  of  thinking  thai  tJiough  thcf  seen  to  live 
particuhrly  careless,  jolly  lives,  they  oil  end  ia  boutg  calun,  etlhcv 
bjr  ua  or  by  e:tch  other,  unless  they  meet  with  grcit  iU-luelCt  such 
as  chemical  wa^  in  hvcrs,  and  are  ptJifionedn  No«v  lor  every 
big  ^th  vfc  kill,  Ami  it  \%  tbctc  wc  xxt^  3E,  a  number  of  meny  little 
fishes  h:ive  longer  lives;  so  ire  anglen  ore  reilly  beeevdc&t 
iastituEions  fkom  a  purely  A^hy  point  of  view.  Real  fish,  loo,  a* 
dlnlngttiAtfd  ftom  whales  and  sritn,  have  no  aiuchnmt  lo  each 
mher— «they  are  only  riralSi  Wrcneis  the  lighting  for  hiit  (d  a 
■hoat :  witci«4i&  the  wiltiprvil  old  carp  wtestTing  uiih  cich  other  in 
AACienl  palarc  watem.  Thcrcforr,  in  ratrhtng  »  ^h  }y>u  nuke 
no  home  ctciobte,  yon  Ixrrcn^v  no  fjimd  creature  of  a  ftltiuL 
CcNi],  calm,  nnd  sdCali,  the  &a1i  gun  on  lui  glitlcriag  way  like  a 
reicnlar  man  of  the  worfJ;  he  iniiics  nobody  out  of  his  water 
home*  jind,  when  he  enda  aa  cuj  Lfc  by  an  usy  dcj;h,  nobody 
mi&tti  liinu" 
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The  clurscter  of  the  fre^Vwatcr  ^ibark  is  espediill]^ 
exemplified  in  the  closing  sentence  of  the  extract,  and  the 
authorcsH  might  have  gone  further  and  dci^ciibcd  Etfije 
/vfiMs  as  a  systematic  and  profesitional  marauder.  He 
respect*  not  h\a  own  kith  and  kin  ;  he  prowb  up  and  down. 
KcrWing  what  he  may  rfci^ur ;  and  he  ha«  no  elalm  upon 
our  eonsidcration  except  nt  a  furnisher  of  sport  There 
arc  few  waters  that  arc  exclusively  ilcvotcd  to  the  [>n:cdii]g 
and  [jreservation  of  pilce,  and,  in  the  majoriTy  of  rivera 
and  lakes  with  which  £  am  aoqu^intcd,  where  they  are 
to  be  found,  keeping  dcwn  these  creatures  b  a  geacrul 
good 

Spinnin;;;  Is  in  pikc-liBbinj*  what  the  use  of  the  artifictal  fly 
is  witli  salmon,  truut,  and  grayling ;  it  is  the  m<»t  artisdc 
branch  of  the  itjiort  I'ike  fishcm  in  one  rcipoct  ro* 
aemble  their  brethren  of  the  salmon  rod,  for  they  arc  con- 
liniially  iiivcntJMt;  new  fajiciciv  Uyiii^  tluvrn  new  tl^mries 
trying  new  experiments,  and  <Iog;inaUiing  upon  them  aJl 
with  a  profundity  of  faith  that  in  these  sceptical  days  is 
moU  rtrfreshing  to  witness-  Artiflciai  baiL^  h^ve  been 
invented  without  end,  and  for  each  and  all  there  is  some- 
thing to  be  said.  I  shall  rot  venture  to  dLacuss  thcii^  bat 
I  m^y  remark  in  p;LV4Jn^,  that  artifrcial  hair*,  from  the 
oldest  to  the  newest,  are  very  xivtcful  to  the  ptkc  angler. 

There  BTc  times  when  it  is  impo&5ibte  to  procure  the 
natural  fodd  of  the  fish,  and  llicrc:  are  times,  aa  eveiy 
angler  knows,  when  a  spoon*bait  or  artifkbt  ctaoc  or 
fudgeoiv  or  one  of  thoM  beautifully  linisbnl  imitations  of 
fish  In  bra±5k  silver,  and  other  less  solid  conii|x>sKi<»L% 
answer  boiler  than  anything  else.  But  when  the  natural 
baits  are  to  be  obtained,  let  the  angler  ^ve  tbccn  a  fair 
trial  before  he  takes  out  his  artifici^Ll  bait-case.  I  will 
Illustrate,  to  the  be%t  of  my  abilit)-.  the  principal  cnctbodf 
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qT  pilccsangling  by  caaiul  recollections  wtikh  \t  Is  pleasant 
for  mc  to  rccalL 

The  first  scene  is  A  lake  in  one  of  those  old  English 
estates  which  have  been  In  ihc  possesion  of  one  family 
for  generations.  A»  1  wait  for  tlic  keepcf  to  open  tlic 
doors  of  thr?  bdiit-luiuiie  and  briii^  out  the  little;  fmhmg- 
bcsal  from  which  I  am  to  operate,  I  can  dcftcry  over  the 
tree-tops  the  turrets  of  a  caiilc  of  modem  b*iild,  and 
InrMnd  Die,  pc-L-prng  through  the  Teaflc^n  branches  of  anoiher 
plantation,  I  can  see,  bcycnd  a  fp'oup  of  noble  cedaA,  the 
{yy^covcrtd  rum-i  of  a  building  in  which  Sir  Walter  Raleigh 
%lict\\  a.  pnrtion  rf  hi<i  iirrn^,  and  which  ws";  m^idr  short 
work  of  by  Cromwell,  who  placed  his  cannon  upon  th«  hill 
yonder,  al  the  bottom  of  which  a  the  deer  fence.  In  tbc 
home  park  a  chfrfce  herd  of  Jersey  cAlllc  are  gr^iring,  and  ais 
1  put  my  pTke  fi:»hin]t-taeklfl  together,  !  nottoc  the  Sqtiirc, 
an  octogen^nnn  within  a  month  or  twcv  dfivc  down  the 
clK'stnut  avcntie  with  his  workmi^nlikc  fonr-in-hand. 

An  angler  here,  who  had  the  ncccssar>*  pcrmisilon,  might 
fish  all  the  )'car  round  Bee^Innin^  \r\\\\  J^mjAiy,  tlxrc  Is 
not  only  tlii*  Ulte,  wKh  ks  coarse  full,  but  a  grayling 
tmim  witliin  three  miles.  When,  in  simnc,  the  trout  are 
in  copdilbn,  there  b  a  river  within  an  hour's  dri^'c  behind 
a  fait->lq>pinj;  dii^-uiiri  horse.  Rcanch  la^  until  the  "idc* 
of  March  "  are  over,  and  they  may  be  caught  even  in  winter 
in  shOfib  around  the  promontory  on  the  lavm  where  lie 
swans  are  fctL  Tcncli  of  enormous  sue  infest  the  wat«r^ 
bltlnf:  well  in  spring,  and  timing  their  domestic  duties,  aa 
an  old  uTitcr  intended  tlicm  to  do^  with  the  bloi!H>Rung  of 
xvheat.  The  head  nf  the-  t-xlimsive  t>oii«i*  of  Cypdnlds 
Brothers  m»y  be  left  out  of  consideration*  for  the  fat,  lazy 
rucal  seldom  corner  from  his  htdin^-place  jnti!  the  winter 
1%  over  and  gone ;  yd  in  the  under-kecper's  garden  there  b 
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a  nidcly'^tuRcd  specimen  of  a  carp  of  24  IKs,,  set  up 
a«  a  licare-crow.  Perch  rnjy  be  Ukcn  uji  lo  the  uiidille  of 
March.  By  the  time  trout  ti^^hing  is  over,  whidi  In  the 
stream  in  question  h  virtually  at  the  end  of  July,  the  coarse 
fi*h  are  ready  ag-im,  and  the  grayling  almost  fit,  in  ttie 
stream  into  which  they  were  introduced  some  years  Ago. 
There  is  finally  an  estuary  not  very  far  away  whcic 
salmon  peel  arc  occicionally  taken. 

TI:e  centre,  however,  of  oU  this  fiahinc  is  the  serpentine 
lalcc,  out  of  whidi,  last  Chrbtiiu^  the  neplic^v  of  the  al<l 
cquirc,  in  a  *hort  I)«:embcT  afternoon,  killed  So  lbs.  weight 
of  pilcc.  It  13  with  no  ordinary  hope*  therefore,  that  I  enter 
the  boat  and  aru  pushed  out  upon  the  surface  Some  nieti 
are  bom  to  be  unlvicky,  and.  tn  anglincj,  I  have  often 
thought  that  1  am  one  of  them.  There  is  not  to-day  a 
breath  of  wind  to  ruffle  the  surface,  or  scatlcr  the  tight 
mitl  which  atill  broods  over  the  water  AlihouKh  the  thin 
blue  smoWe  which  floats  over  the  trees  front  the  cattle 
chimneys  ^ihows  that  what  little  upper  nirrcnt  of  air  there 
K  comes  from  the  bleak  nonh-caaterly  quarter,  which 
angknt  never  pray  for,  there  may  yet  be  a  chance,  for, 
if  the  wind  be  verily  Itoni^t  and  constant,  yott  need  not, 
.in  pikC'fishing,  seriously  trouble  a»  to  the  point  of  the 
eompaaa  from  which  it  blows.  Wind  of  some  sort^  however, 
is  3  prime  necev^ity  in  piVr-finhing, 

I  had  rigged  up  without  loss  of  time  my  spinning  appa* 
ratuA.  As  the  reader  is  probably  aware,  there  arc  many 
spinning  flights  of  difTcrenl  siees.  of  diflerent  patterns,  but 
they  are  all  baMd  upon  the  one  suppo^itioa  th^it  by  their 
means  the  bait  is  made  to  spin  without  an  ugly  motion, 
and  as  nearly  ax  postibte  to  rcsetnble  tlie  twimming  of  a 
natural  hah.  1  have  tried  all  the  flii^hts  that  have  been 
invented*  and  haWng  listened  carcftdly  to  all  the  ait;u> 
YOL  a— II  2  F 
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mcnts  advanced  3n  their  favour,  have  at  Ust  decided  to 
favour,  first  of  one  which  hu  no  other  n.-unc,  to  my  know- 
ledge, than  "Stonr's  flight";  and  the  other,  I  bclfeve.  b 
called  Wood's  Chapman  spjnncr.    The  latter  ba^  a  lead 
weight  moulded  around  a  Icng'th  cf  bran^p  wire,  which  » 
ftharpcnrd  ;it  the  cmL  ;ind  ^rmed  wilh  a  Miiall  hook.     At 
the  head  of  the  weight  arc  a  couple  of  flanges  to  give  the 
requisite  spinning   motioa      The  sharply-pointed  leaded 
wirr,  with  it3  little  hook.  Is  thrust  Into  the  Interior  of  the 
fifth  until  the  flanges  protrude  on  either  side  of  the  mouttL 
Two  sets  of  fli^ht^  then  lie  alon^;  thcuidca  of  the  bait    The 
whole  arrangement  is  of  conrM?  kept  from  Ktipp:ng  nirt  b/ 
the  aforemenlioned  small  hoolc  attached  to  the  wire. 

Tliis  bait  spins  t>eai]ti fully,  and  it  has  ihc  vei>'  de?iirablc 
advantage  of  making  bitt  one  ?^plash  when  thro-An  into  the 
water,  because,  the  weight  being  within  the  bait,  the  usual 
lead  attached  to  the  trace,  a  foot  or  90  from  the  bait  is  <fia- 
|>en^ed  with-  The  disadvantage;  of  the  Chapman  spinner  is 
that  after  being  tn  action  a  short  time  the  tender  interior  of 
the  fiah  with  which  you  are  spinning  y\i:\A^  to  the  com^ntant 
pressure  of  the  tiny  hook,  and  there  is  a  gradual  withdrawal 
of  the  flanges  from  the  mouth.  Siill  it  \%  an  excellent  bait 
beicauac  you  can  at  least  fnake  aure  that  it  will  always 
fvvolve  t&teady  and  straight,  while  the  dixptMition  of  the 
flights  gtvet  the  pilce  very  little  chance  when  once  be  has 
closed  his  jaws  upon  it 

Stoir's  fight  \%  a  simple  and  convenient*  yet  at  the 
same  time  effective,  arrangement  It  oonstsis  of  one 
large  trianj^lc^  two  of  the  hooks  sUnding  out  laterally- 
Thu  b  attached  to  a  piece  of  gimp  It^lf  an  inch 
longer  than  the  bait  to  be  used.  By  means  of  a 
baiting<  needle  the  pmp  is  pas^d  throi^^h  and  out  ol 
the  mouth,  the  large  triangle  jamming  agaInU  the 
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anc!  there  rciuamit^  It  will  be  found  convenient  lo  luvc 
a  limiU  triangle  attached  to  an  inch  and  a  quarter  or  gimj\ 
clipping  over,  and  6yin£:  loodc  Above  the  shoulders  of  the 
bait  Sonictinic:t  a  difficulty  is  found  when  tlic  bjilt  is 
other  than  dace  or  ^dj^n,  tti  getting  the  proper  npinning 
motion  ;  but  you  soon  learn  how  to  acL 

It  J5  always  best  in  plkc-Flshiiig  to  use  a  trace  of  twisted 
gut  Our  forefaiheffi  considered  that  anything  would  do 
for  jmJcc^  but  this  b  an  exploded  idea.  The  use  of  ooELne 
gimp  b  now  ecnerally  acknowlodf^cd  to  be  a  mUtake.  and 
the  detenoratwwi  of  the  quality  of  gimp  some  Ittlk  lime 
0^  led  to  a  more  general  adoption  of  the  twisted  or 
double  gut  trace.  Gimp,  however  ibr  the  hooka,  is  essential 
In  anglmg  for  a  fl«h  with  «iich  a  formidable  fumislung  of 
teeth  as  the  pike. 

On  a  day  like  the  one  in  whfcli  wc  are  supplied  to  be 
fiidiiiii;  the  Squire's  lake,  fine  taekle  ia  more  than  ever  a 
necc«Aity,  for  not  onlj'  \s  there  an  absence  of  wind^  but 
the  water  w  unforlunalcly  abnnniully  clear,  Tbc  direful 
aitarMru  has,  ad  usuai,  instaUcd  itself  in  the  lake,  an<i 
tmt  for  the  free  use  oT  an  ingenious  steam  ploughing 
machine,  would  render  pike  fishing  an  impossIhUlty,  so 
den^y  has  it  taken  possession.  The  fir*t  few  casta 
produce  nothing.  In  fact  to  be  triithfuj.  I  must  confess 
that  two  hours  pa.vt  hefdre  any  sign  of  sport  U  forth- 
coming. This  in  a  choice  prvj^crvc  known  to  b<v  &fi  the 
5aying  goes,  full  of  pike,  is  ominous,  for  tlie  voraciousi 
nature  of  the  fith  I*  such  that  if  he  means  taking  he 
does  not  waste  time  in  pondering  over  the  how  and 
whereftfre.  But  fate  lelcnls  towards  iJic  afternoon,  and 
a  pretty  ripple  dances  over  the  more  exposed  porlionft  of 
the  lake.     A  long  ca^  into  one  of  the  open  spaces  brings 

me  the    first   fish.      It  move\  nevertheless,    in  a   moit 
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myatcrioun  way.  Upon  fcclinij  the  attick  you  of  c^une 
strike  shsqily.  An[;lcr*  ;ire  cunic^tly  impfrwrd  wirh  tb« 
<3iity  in  fishin^j  for  piTcc  of  striking  hard.  «o  as  to  plunge 
the  baibs  into  the  bony  pabtc ;  and  they  arc  rccoin- 
mcntlcJ,  if  in  doubt  to  strike  r  second  tltiic.  Tlicre  U 
little  neocasiiy  for  the  advice  Th«  rousin.:*  shake  which 
a  hungry  ptkc  ^/C9  to  a  spinning;  bait  acts  upon  the 
angler  as  if  he  liad  receiver!  a  violent  blow  in  the  face, 
and  he  will  assuredly  strike  Ixick  ai^sin ;  in  other  words, 
he  involuntarily  givca  hb  line  a  quick  twitch.  The  pike 
then  ^^kc5  hts  head  Angrily,  &3  M  he  wctitd  wony  the 
ba!t  lato  pieces,  and  the  arm  of  the  angler  again  Involuii- 
tarily  reaprjnds  to  this  by  another  sharp  ?jtrike. 

Out  fi^h  at  present,  however,  scents  to  be  indulging  In 
a  relay  of  rot-itory  movements  that  are  tncomprcliefuiblej 
btJt  they  arc  partly  expliuncd  when  the  captive  la  brought 
to  the  ^ide  of  the  boat ;  the  line  \s  wound  Hix  linics  rnund 
the  body  of  the  fish  so  tl^ihily  that  in  one  of  the  circles 
it  ha5  cut  into  the  belly,  'i'he  boat  b  next  slowly  puUcd 
about  In  the  deeper  water,  where  in  winter  ticnc  iIm;  fiah 
tie  ;  but  the  wind  ha^  dn>]ipi-<]  again,  and  ihrr  ^^y  vecQU 
to  yield  nothinf^  heavier  than  ^cvcn  or  eight  poundj^  and 
there  arc  only  some  ei(;ht  or  ten  fi^  lying  at  tlic  bottLtm 
of  the  half  Iwat  half  piinl.  Allusion  has  been  made  lo  a 
little  promontory  jutting  out  from  the  lawn,  at  the  end  of 
which  tlie  food  t»  thrown  in  for  the  %wan»;  and  altliou^ 
the  water  thim!  i^sh-dlow.  It  is  a  reasonable  suppodtion  tUat 
the  cluMcrini;  of  «inaU  fry,  picking  up  grctins  of  barley  and 
what  not,  may  have  induced  acuTifting  pike  to  aocak  aruund 
In  the  rear.  Ju«t  half-^n-hfnir  before  dark,  putting  thia 
ihecry  to  the  proof,  wc  get  towards  that  quarter,  and  a 
freih  dace,  bright  as  silver,  f^U^  into  the  water  about  a 
y^v^  from  the  bnd      Appanrntly  from  the  outer  Ini 
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of  a  mass  of  decayed  weeds,  and  in  rot  more  than  a  foot 
depth  orw&tcr,  something  arroA-Iikc  9f>ccdd  dtiaight  away, 
churning  jp  the  water  as  it  goes.*  Thorc  Is  no  h^lf- 
heartcdne^s  about  the  smack  bang  of  the  transaction. 

The  fish,  as  you  may  wager  without  scciiic  the  result,  has 
taken  cvcfy  one  rjf  the  htiuks  itilo  UIh  aafc  keeping*  aiiU 
ha«  only  to  be;  allowed  to  take  hh  own  eourxc  to  be  added 
to  the  5poil  ftlrcady  accumulated,  Given  strong  tickle; 
well  tned  before  the  day's  aiTgling  begins^  there  is  little 
excuse  for  the  loss,  by  breaklnjf  away,  of  a  wcil-hooked 
pike,  however  large  it  may  be ;  barring  mch  accidents  aa 
fouling  with  tree%  or  hanging  the  line  up  in  some  Irrc- 
trkv&blo  position.  And  a  «ixtccn-pound  pike  on  a  Epmoixif^ 
flii:ht  docs  not  give  ui  all  of  a  moment  Your  pike  never 
fijjhw  out  the  battle  like  iornc  of  tlie  fish  that  have  been 
spoken  of  in  the  course  of  the«e  pag<ef,  but  he  put^  out  all 
his  strength  and  5pecd  when  hooked  only  with  snap  tackk; 
and  U  by  no  means  a  contemptible  anugonist.  Thit  fellow 
leaps  out  of  till!  water  after  a  tliirty  yards  gallop,  and 
plunger  im«  a  WL-cd  biink.  But  I  winch  up  to  him  in  the 
boat,  dislodge  him.  and  gftiT  him,  to  put  the  crowning 
weight  to  the  sum  tcptal,  which  the  keeper's  man  bcart, 
stiL^gcring,  away  with  uic  tn  a  ru?ili  h;i-sket  Id  the  Klation. 

The  vc^ncTable  practice  uf  trcjilifig  with  the  dc^d  gorge 
has  latterly  gone  a  good  deal  out  of  fashion,  and  it  cannot 
be  denied  that  its  deadly  nature  is  a  fair  argument  against 
it  when  tlw  presL-rvation  of  Hic  pike  is  in  ijuff^tion.  Let 
the  luh  be  ever  so  small,  aftcf  it  ha5  taken  the  murderous 
gorge  into  it«  gullet,  its  career  is  ended,  and  cvxn  pike 
must  have  sportsman's  law,  and  the  youngsters  be  returned 
to  Wie  ^^''atc^  when  possible.  But  I  must  plead  guilty  to  a 
Hnc.ikin^  kindness  for  tliis  form  of  pike- fishing,  upon  which, 
ill  the  nfvxniecntli  ceniuiy,  old  Rubert  Nnbbcs  wrote  a 
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\<ry  quaint  treatise.  ItoWm^  fa  tbc  kmd  of  utificc  tktt 
Bukft  a  half'fndokm  tuin,  or  one  wbo,  ihrongb  a^  or 
JodUiatioti,  <ioo3  not  care  to  enter  into  the  Uti^oii^  Ubovr 
wbtpcb  is  involved  in  a  clay's  spinning, 

TrotUng  b  an  appropriatety  cfTcctK-e  owthod  oT  angllDff 
for  pike  in  a  nvcr.  Tbc  asglcr,  mth  baf:  and  ^aff  slmtg  at 
hb  back,  saUka  forth  on  a  mintcr  day,  oacklui^  tbc  ^uxen 
fliov-,  perhi^^s,  t>encath  hU  £f«t  as  be  tm^es  to  tbe 
liver-^dc  His  trolling  bait  may  be  dfx?pped  ben  and 
there  into  hol^  and  eddies  life  proceeding  beii^  just 
sufficient  to  keep  his  blood  In  active  circulatlofl.  the 
cxcrci»c  coougb  to  bring  all  his  muscles  into  play,  and 
yet  afl  bcii^  conducted  with  a  d^nified  actkm  that  add:v  doC 
a  littk  to  the  enjoyment  of  the  sport*  There  is  alM>  mmdo- 
tbinf  particularly  cntcrtalnlnf^  in  the  manncf  in  which  tbc 
movements  of  the  pike  arc  to  be  studied  when  tiDlltng, 

You  ha\Mf  thrown  your  bait  out  tcn«  twelve,  or  tiftoea 
yaxds,  as  the  case  may  be ;  it  sinks  to  the  bottom,  and  by 
a  series  of  gentle  draws  up  and  down  and  ever  oowards.  It 
is  gradually  worked  towards  you,  the  line  meanwhile  being 
neatly  coiled  on  the  ground  at  your  left  side,  unksis  ym 
have  acquired  the  art  of  catling,  Nottingham  styt^  from 
the  winch,  which  is  the  poetry  of  the  process. 

Somctliing  un  tlic  way  v:em»  to  tuudi  the  bait  Is  it  a 
loose  weed?  It  may  be  a  submerged  branch.  Here,  then, 
is  the  6rst  sensation— to  determine  whether  tbc  alight  check 
proceeds  fiom  a  fish.  At  any  rate,  you  have  paused  in 
action.  Sometimes  the  ang:!er  la  held  In  doubt  for  several 
seconds.  The  ]>ike  on  grabbing  the  bait  (across  the  nuddlc) 
has  a  habit  of  keeping  %liU,  as  if  to  gloat  over  the  cer* 
tainty  of  a  meal  which  Providence  has  at  last  pJaccd 
In  his  way.  Before  long,  ho^^'cvcr,  be  wiU  begin  to 
move    away,  the   Unv  running   incanAhQc  free  cbroogh 
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i(p.  The  art  of  trolling  lies  not  a  little  In  calcu- 
lating the  amount  of  freedom  which  it  is  nece.^sary  to 
allow  the  fish.  The  general  rule  is  th<it  the  pike, 
having:  suuck  the  bait,  proceeds  forthwith  with  the  p1ea£- 
ing  movement  techmcally  known  a^  "a  run*"  The  theory 
Is  th;it,  ncjt  tti  !>e  disturbed  or  pouucctil  mnm  by  u  btg 
bnDthcr,  he  retires  Co  his  lodgings,  which  m^y  be  near  or 
wHtch  ma/  be  a  long  distance  off.  to  pouch  at  IcUura 

On  no  account  should  the  Hne  be  chcclccd ;  dnd  It  Is  the 
safe^  plan  to  allow  the  £ah  to  pouch  at  even  inordinate 
leisure,  if  such  be  his  inclination,  and  then  move  off  on  a 
second  exc^ursion.  By  t!ii»  time  it  will  be  vAfe  to  tighten 
the  line^  striking  being  unnecessary  with  this  pofliculof 
process,  and  to  bring  the  fish  in.  The  two  hooks  arc  not 
in  trolling  affixed  to  ihc  bony  walls  of  the  jaws,  but  Jd  the 
soft  linings  of  the  gullet,  and  tliere  is  no  shaking  them  off 
or  breaking  them.  This  is  the  general  rule,  but  the  ex- 
perienced trotter  is  aware  that  when  the  pike  H  a  large  one 
it  often  takes  the  b^it,  slews  it  round,  and  swallows  £t  at  a 
gulpb  and  then  darts  swiftly,  and  may  be  repcnUmt, 
away.  Some  five  or  ten  minutea  are  generally  consumed 
in  wai^ng  for  the  moment  when  it  u  uTe  to  bring  to  his 
senses  a  fish  that  has  taken  your  trolling  bait  in  the  regular 
way,  and  this  prolongrd  »;msatinn  of  hope  and  doubt  may 
be  fairly  set  off  against  the  more  acute  excitement  of 
playing  a  ^^^^  struck  with  the  spmnlng  flights. 

The  live  bait  e<^rge  ta  open  to  the  same  objection*  as  are 
tirgcd  against  the  trolling  hook,  but  It  is  a  very  convenient 
method  of  commanding  broad  water  upon  which  there  is 
no  boat,  and  where  y(«iT  fltwit  shnuhl  be  despatched  on  a 
mission  of  not  lew  Chan  thirty  >*ardB,  the  line  being  kept 
up,  while  the  bait  ii  working,  by  three  or  four  smaller  float* 
unattached.    This   b  the  only  justification   for    using  it. 
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there  being  no  ground  for  ihc  tsfcme  plcadr^d  by  ihc  trollcT, 
that  he  can  veork  between  weeds  and  cover  waiter,  imprac- 
ticable for  s|niming,  J^irdinc'n  sii^ip'lAcklc  hiu  been  now 
genenill}^  ridopie^c^  tn  preference?  to  the  tjuldle  and  other 
rij^  nimili;ir  to  pike  fishermen  iov  m:in)'  ycirs. 

A  final  word  as  to  useful  winter  occupation  for  ihc  angler. 
When  ihc  low-lyin^  litnda  arc  a  yellow  ttea,  anJ  t}ie  heads 
of  the  trees  in  wliicli  yon  wert;  wont  to  entangle  your  fly- 
cait  m  the  summer,  seem  to  be  Boating  on  a  watery 
expanse;  when  the  river  has  forgoUcn  il-^  bounds  ^nd  the 
landmarks  arc  swept  away,  there  is  no  angling,  «ave  in  a 
few  exception^  lakes  which  ucver  become  discoloured. 
At  home  you  will  be  tired,  sooner  or  later,  of  gaxin^  at 
those  ^tijfl'rrl  lii^h  thai  dny  by  duy  rcinuid  yuur  *idininng 
household  of  your  genlua  The  fondling  or  your  rods  and 
bookf,  and  general  impedimenta,  palls  af^er  a  while  But, 
from  tlic  tliorou^hly  practical  bookv  wliich  have  been  pub- 
lished, exhausting  every  phai^e  of  the  subject  of  angling, 
there  is  always  somcthinf;  to  be  learned:  and  in  the  lighter 
literature  of  the  sport,  which  b  part  study  of  human  nature, 
part  communion  with  nature,  animate  and  iranloiate,  otlier 
than  human,  and  pan  rcliearsal  of  angling  experiences^  we 
may,  through  the  darkest  right  and  most  inclement  day, 
be  led  to  coritinuc  our  rccrealicn  in  the  spirit,  if  not  in  tltc 
flcah. 
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^^m        INDIAN  FISH  AND  FISHING. 

I  03fE  creat  puTpOfte  which  many  penonft  hav«  antldpited 

I  from  the  International  Fisheries  Exhibition  b  a  full  invcsti* 

I  gallon  into  the  condition  of  A^hcrics  in  genera) ;  the  causes 

I  which  have  conduced  to  their  prosperity  or  deterioration, 

R  with  the  suggestion  of  ni1c»  for  their  future  administration. 

I  Al  j>fe:icr»t  British  fish  ecnnomiits  are  dividifd   into  two 

^^^      whoolsj  which  may  be  thus  defined  : — 
^^P  I.  That  Government  should  permit  our  maiEne  fi^hcHcs 

to  be  untr;ininiclled  by  legiiilattve  res^icdons,  everyone 
should  be  permitted  to  help  himself  to  fish  .ts  be  pIea*K3 
under  the  belief  that  the  stock  in  the  sea  is  inexhaustible. 

IL  That  Government  regulations  in  the  workinfj  of  sea 
fisheries  b  advisable  in  order  to  prevent  undue  dc^tnlctio^ 
of  the  spawn  and  young  fish,  on  the  supposition  tl«it  our 
infihore  fUheries,  as  well  as  those  of  some  trawled  Ibnnd,  are 
being  unduly  depleted 

The  following  pages  on  the  "  Fiihenes  of  IndU/  mainly 
relate  to  the  condition  they  were  in  a  few  years  s]ncc,aa 
ascertained  by  personal  investigations.  Some  of  the 
obstacles  under  which  ihcy  labciurcd  have  been  removed, 
while  others,  it  is  hoped,  arc  shortly  to  be  remedied  ;  but 
the  result  of  tlic  inddcnccof  the  salt-tax  on  marine  fi:»hcnc4, 
and  the  w;uit  of  rc^tnctluns  on  frcth-waler  oiic<.  are  we^II 
demonstrated. 
Tbc  [cn;:th  of  the  aca-board  of  India  and  Durmah  has  been 
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computed  ftt  about  461 1  Enfi;)ifth  miles,  throughout  the  whole 
of  which  extent  the  wAtcnt  arc  more  abundintl/  itoclccd  with 
fi*h  than  are  those  Around  the  Bnltsh  Isles ;  ciibcr  due  to 
the  greater  reproductive  powers  of  the  species,  or  more 
probably  to  tlic  Xcsa  amount  of  depredation  aininihtcJ  by 
man,  Wliile  prcdaeecms  fiih-con*uming  animals,  ai  por* 
poises,  sharks,  rays,  skates  And  sea  perches,  ore  lar  more 
nuincrcus  iq  the  tropics  UiaD  in  tha«  more  nofHtentelimcs 
But  Et  is  a  remarkable  fact  that  due  to  some  eau^  these 
lUhcric5  which  should  ufTord  a  plentiful  supply  of  food  aloof: 
Ibc  nca^cci;!:!!  nrc  pr.icUcally  nearly  uaworkcd,  except  near 
large  centrefi  of  population,  or  ^'here  cheap  salt  can  be  pro- 
cured wherewith  to  ci»rc  the  capturcsu  This  food  harvest 
up  to  within  U>e  I.L^t  few  )'edi\  Was  bireii  cciiDpdxdtivcly  un* 
touched  even  while  faitune:*  were  devastating  the  contiguous 
shores. 

M^iritinic  fi?*hrrlc<,  irrc^iprclivc  of  affording  food,  ougbt 
likewise  to  be  serviceable,  as  producing  i^iti;:lass,  iish  oils 
aiui  manures,  as  well  as  necessitating  the  purchase  of 
materials  for  boat-buitding,  the  manufacture  of  nets,  hookft 
and  lines,  the  carriage  of  produce,  &c  The  principal  modes 
mailc  u^c  of  for  utiUaJiig  ftsh  for  food  along  the  M:a-coasts 
or  India  and  Burmah  may  be  considered  under  the  folk^-lng 
hcadi ;  (1)  Frenh  fish,  how  far  it  can  be  conveyed  inland  i 
(2)  Dried  fish  and  Its  varieties.  (5)  Cured  or  salted  fish, 
and  how  prepared  f 

Hi^  far  can  fr^sk fish  i>^  c^itvffy^  iniand  f  In  examining 
this  question,  if  the  employment  of  ice  or  %.tlt  t^  omitted, 
the  distance  sea  fi:<h  can  be  carried  inland,  wtulc  f:«sh, 
depends  upon  several  circumstances.  The  season  b  one 
impurt^tnt  factor,  as  during  the  hot  monilLs  pulrcCictiun 
commences  very  rapidly,  while  some  forms,  especially  the 
immature,  the  hcrrijigs,  and  the  silurcnds  or  acaleleaa  lishcat 
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;kly  tliofi  others ;  and  the  same  reuult 
i^  or  want  of  protection  from  the  full 
force  of  the  sun's  rays.  Usually,  fish  iirc  not  landed  until 
after  ftunrw,  whik  tliosc  brought  on  shore  of  ^  cvcnlntf  are 
generally  kept  where  they  are  until  ihc  next  mominij, 
cnolie*  bt^mg  averse  In  IriveUing  allcr  tUrlc.  On  Ihc  other 
hand,  facilities  of  catriage  may  cxisl,  aj;  railways,  water 
CD mirmnl cations  passing  inland,  or  arranE^cmcQts  made  for 
thi«  puTpose.  As  a  general  rule,  inland  places  having  no 
Special  facilities  for  carrLif[c  do  not  receive  uncured  sea  fi^ih 
!a  a  wholesome  covidition  upwards  of  ten  milc^  from  tlie 
beach  whcri^  they  were  bnded.  Should,  however,  the  fish 
be  hr&t  opened  and  cleaned,  some  ^alt  nibbed  in,  and  care 
tilvcn  in  their  conveyance  (oa  Winding  ciFf  the  sLm*s  rays), 
they  may  be  carried  consi(icr;ibly  further.  But  sail  bcln^ 
vcT>' expensive  is  verj' seldom  employed  for  tJiis  purpose,  or 
else  ji  very  slight  amount  b  lued,  and  pulrcfaclloii  ha«  often 
set  in  prior  to  tlie  fi*h  being  diiipoi:ed  of  for  htiman  food. 
Wliilc  ice  is  only  prepared  or  stored  at  lar^  centres  of 
populttion.  and  at  such  localities  a  ready  market  cxbu  for 
all  the  fjahemian'a  captures* 

What  vatietUs  cf  dried  Jhh  exist  in  fndiaf  In  many 
pl^FK  along  the  shores  of  British  Indu.  cKpE^ri^lly  wliere 
the  !calt-t:LX  i*  rigorously  enforced,  it  U  usual  for  the  pLirpo£« 
of  laying  in  a  utore  for  future  supply  or  for  inland  trade; 
flimj^y  to  dry  fuJi  in  the  ^un.  This  can  be  dorK  with 
Bm^^ler  and  thinner  form^;,  a:9  A  mbiistiSy  M^auia,  the  Bombay 
dtiek  {Harp&dcH  n€^rei*i\  many  of  Utc  hernng»  and  nmall 
vflrietiea  or  Imniatitrc  forms,  bul  not  ^towril  ullh  the  larger 
fish ;  however,  even  from  theve  last,  sUecs  may  be  cut  and 
sun-dficd.  In  some  localities  smAll  fish  arc  first  buried  in 
the  sea-sand,  in  order  to  obtain  a  Ifitle  ft;i!me  substance,  and 
subsequently  £un*dde<l     In  damp  weather  sucb  afticlei 
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^H           rapidly  decompose,  while  En  the  hot  months  they  xte  attacked 
^^H            by  innumerable  insects. 

^^1               Lastly,  ktmj  are  fiik  axltedf     The  processes  employed 
^^H            are  chiefly  dhiKible  into  the  two    following  :^i)    TboAC 
^^H            cured  with  monopoly  suit,  or  gait  which  hju  paid  the  Govem- 
^^H            mcnt  tax;    and  (2)  thoftc  picparetl   vritli    s;i1t-<-Arth,    or 
^^1           spontaneous  and  untaxed  salt.      1  propow  ftrs-t  rcfcrnDfr  to 
^^1           sail  and  it^  cost,  for  wherever  the  5shcnnan  or  Jiah-eurcr  caq 
^^H            obtain  this  candinent  at  a  cheap  ralc^  there  marine  fisheriev 
^^H            Houriiih ;  where  it  is  dear,  his  occupation  u  destroyed,  except           ' 
^^^L           for  the  purpose  of  supplying  dally   wants,  and  a  suudl 
^^^^1      surplus  for  salting  or  sTrn-dr^'Ing.     Thfs  will  t>c  moit  easiJy 
^^^T         cxpl^ired  l>>-  rererrinf:  to  a  few  diKtricts  in  detail, 
^^1               The  amount  of  salted  and  dried  fUb  exported  by  !iea 
^^H           from  Indfan  \m^\%  was  as  follows  (the  v:ilue  i«  given  in^^, 
^^H            computing  one  rupee  at  two  shillings)  : — 

Vtlitc  in  f> 

rpnflJMutS 
VAlyftLflt. 

^^^^B            1K62-A3 
^^^^H           1867-68 

1^,735 

No  rciuma. 

So  rcturen. 

2ft, 372 
4S,!07 

90,849 

>'7f3                     1 
4->"3                     1 

^^1               The  duty  in  Sind  upon  «a1t  waA  2^,,  or  le^s  a  maund  of 
^^B            Ss^  Ih,  avoirdupois,  during  the  cnUrc  period  comprised  ia 
^^1           the  foregoing  tftble. 

^^1               The  ^t^X  great  incrcaw  in  *alHng  fish  in  that  proviDc« 
^^H           occurred  in  ifi6o-6j,  in  which  year  the  duty  was  raised  tn 
^^H            the  contiguous  Presidency  of  Bombay  frum  £/.  to  £iL  &gt 
^^H           a  maund.    The  next  spun  of  this  trade.  In    Sind,  ma 
^^1           in  1864-^$,  when  the  Aalt-dutyin  Bombay  was  ^^n  raised 
^^B           from  2J.  6f/.  to  Jf-  a  maund,    Po&ubly  the  importations  Into 
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that  Presidency  from  Sind  wcmid  subsequently  have  b«cn 
even  more  considerable,  but  Government  decided,  in  1S67, 
to  2,(ln]h  aII  salt-fLsh  frodi  foreign  ports,  where  no  *ali-tliit/ 
cxUlft,  into  Bdii^  India  free  of  duty,  to  the  immense 
adv^tntcigc  cf  the  Portuguese  settlements  and  the  Mcckr^in 
eoait,  but  completing  ihe  niin  of  Imlo-Brkivh  fishrrmcn 
:ind  fish-cufcfs,  unless  they  were  advantageooftly  located, 

la  olden  times,  salt  was  allowed  duty-free  in  British  tcr- 
Htory,  for  salting  fish  ;  but  this  enactment  was  repealed 
(j'ear  not  ascertiined),  because  the  csccisc  oflcccrs  found  that 
it  assisted  amu^gling,  and  so  necessitated  keeping  up  a 
larger  preventive  staff  than  «vou1d  clhetwisc  be  reijuireA 

The  annual  sales  of  Government  or  monopoly  salt  in  the 
variuus  districts  on  the  Malabar  coast  of  Madma,  alon^ 
with  the  valut?  of  the  salted  and  dried  fiih  exjKJrted  by  aea, 
arc  Bhown  in  the  followinj^  tables  The  figures  dcrnonslratc 
thai  but  very  little,  if  indeed  any,  taxed  salt  v^as  employed 
by  the  fish-curers ;  while  in  the  native  state  of  Cochin,  the 
sflle  of  salt  in  ten  years,  ending;  JS72-7J,  owint;  to  aug- 
mented duty,  \Ta:»  reduced  by  two-third:i,  and  it  U  a  Kigniti- 
cant  fact  that  it  wa*  during  tliis  very  period  the  great 
increase  in  the  amount  of  exported  salt-tish  beE:an,  In  the 
contiguous  Dntish  district  of  Cliow^baul,  althou^^li  in  the 
year  1873  £  1067  Sr,  worth  of  salt-fuh  were  exported,  only 
jf46  worth  of  monopoly  salt  waa  dbposcd  of  among  the 
eiilirt!  population. 

The  reason  why  the  sale  of  tasccd  salt  is  not  in  propor- 
tion to  the  amount  of  salt-fish  exported,  appears  capable  of 
the  following  eiplanalitm,  Due  to  a  legal  decision  th« 
people  had  become  entitled  to  collect  salt  earth  in  order  to 
cure  ^sh  for  theJr  own  consumption;  but  there  being  no 
law  restricting  their  dttpo^ting  of  JX\y  suqilui  they  poctficsscdr 
a  iarffc  trade  in  selling  6alt*iish  sprang  up.    Thia  induced 
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an  incrcisecl  deiiULiid  for  fish  ;  Ihc  Ibherman's  Iradc  bcNT^mc 
wxW  paid,  nnd  a  very  lar^  amount  of  ;iiumal  footf  found  its 
way  into  the  niarkct  which  wtnjhl  otherwise  have  bccu  lost. 
That  this  b  moat  probably  the  correct  cxiilnnalion  i*  «he>wn 
by  examining  the  condition  of  the  fi^licrica  on  the  eastern 
coast  of  Uic  Madras  Prt-ifOciit.>'  at  llic  same  period.  Oft 
this  side  of  the  Presidency  the  right  to  gather  salt-earth 
wat;  not  rccognbcd,  but,  observed  one  olTicial,  tl:c  practice 
of  salting  fish  must  be  Increasing,  coii^idcnng  th^it  the  piice 
of  the  fisb.  which  formerly  cost  ar.,  has  been  reduced  to 
IS,  ^<L  or  If,  CiL  But  it  appcam  probable  that  this  reduced 
valuer  <]f  the  fi^h  was  due,  not  to  the  incfc-iscJ  prusjxrrity 
of  the  fishermen,  who  were  evidently  tn  a  miserably  poor 
fttftte,  but  tJiat  the  absence  of  ^t  ^^hcrcwtth  to  cure  fish  had 
diminished  the  demand  for  the  article,  and  fishermen  had  to 
be  content  with  a  Ici^sencd  price-* 

In  the  Madras  PresHcntiy  the  salt-tax  in  1859  stood  at 
2/.  a  maund,  but  has  £inc«  been  raised  as  foUovis: — 1859-6CV 

3J.  9rfL;  1S60  6i^  3J-;  1S64  65.  3^-  4^^^  \  ^^^  70>  4*-  \ 
1S75,  6j.  ;  now  4^,  The  incidence  of  this  tax  rc^"uUcd  In  a 
very  sm^ll  amount  of  salt -ftsh  being  prepared  with  monopoly 
or  taxed  soJt  for  local  cofisumptlon,  and  a  httlc  for  export 


•  The  Madr-T.^  Rn^nuc  n<^ifd  (Mny  I4:h,  iS;5)  obtrrved  (lui  the 
fitbcmcQ  Qunibcfcd  ibrouiihoat  the  Madroa  ]^rc*idcncy  394*7)) 
pcnoBi  J  that  ihc  aBtwcrn  ciuiccd  by  Ihc  quetboov  put  by  L>r.  Uny, 
ftc^  bave  dir«tinl  the  nttenrioa  of  ihe  Board  cu  the  subjca  of  th« 
indiicni:c  of  the  MU-duti«i  en  the  Iridc  of  fialceunits,  Aad  thex  mq 
rraCoD  to  ihint  thai  a  gToil  procbcjJ  birdthip  *xi<lt,  which  they  would 
atfli'Of^^ur  lmmnlbti>«ni1ruiviiiri  tOT^tlrvUir  Th4l  this  i4  licinj;  di^nr 
wjU  be  ahown  by  the  fi^UoAbg  cAtr-ict  of  a  Ictr^i  froai  cue  of  Ibe 
Alcmbcn  of  the  Kcvcnuo  Bf^rcl  at  MTidru,  who  obicrvcd  on 
November  Sih.  iMj;  "The  induitry  (of  lalting  fishj  1«  fcJIy  «m* 
rncncini;  M  XayX  ;  400  Ions  moic  were  uUcd  this  rcur  Ihaa  lui.  and^ 
£0  more  yxi^t  for  coriDg  ore  10  be  opened  tn  a  month  or  two.**  The 
Hinount  cured  ia  <he  Madru  rmidency  vu  1734  tout  Iq  itZi. 
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to  Ceylon  ;  but  the  amount  of  thin  con<liment  employed 
fUK-curcr^  c.innot  be  great,  as  it  makes  no  perceptible 
figure  in  the  ciuantiiy  of  salt  disposcij  of.  During  the  la« 
few  years  the  system  of  bonded  cnclonurca,  lAithio  which 
fiah  may  be  curcU  witit  free  »iilt,  htti  been  tried  At  Mftdrja, 
ard  k  appears  lo  be  vrorlcing  so  luccewfully,  that  it  is 
hoped  it  will  be  found  practicable  to  introduce  it  to  ali  otfacr 
parts  of  Driti^^h  India. 

In  Bcng^al,  excised  s^h  appeared  never  to  have  been 
employed  for  ti»li- curing,  and  the  fiaherrca  were  in  a  Def- 
lected st.itc;  or,  AS  obst-Tvcd  by  the  coUcctiir  of  BaUtvin^ 
*'  Fish  sold  in  the  market*  are  ko  stale  that  no  European 
would  touch  it.  and  most  of  it  is  puCnd<  >  .  ,  The  people  in 
this  district  do  not  s^It  iheir  fmh,  th^y  diy  St  In  the  sun, 
and  c;tt  it  when  it  \^  quite  putrid.  They  like  it  tn  ihU  way, 
and  there  is  no  reason  why  they  should  be  interfered  with-" 
Salt  was  then  (tS/o)  subject  to  a  duty  of  ten  i;hiI1ingit  for 
62;  lb.  weif;;hL  Futtlier  to  the  eastward,  in  Btirmah,  the  salt 
duty  was  one  shilling  for  the  same  qu.iniity.  sun-dried  ftsh 
a  rarity,  the  fifiherman's  trade  flourishing,  while  !c;tll«l  fi*di  or 
cruatucea,  in  tlic  fortu  of  n^  pee,  invariably  formed  part  of 
every  meal  among  the  indii^cnoua  population. 

The  amount  of  salt  which  must  be  employed  In  order  to 
properly  prcp^^rc  a  given  quantity  of  iuh  is  about  as  fol- 
low* ; — In  Siud  20  llx  of  monopoly  salt  b  added  lo  82?  It^ 
of  fish  ;  on  the  western  coast  of  Madras,  as  Tellicherry, 
38  lb.  of  salt  is  used  to  82f  lb.  of  small  6sh,  as  macki^L 
herrings,  &c,  It  appears  th^t,  for  the  purposes  of  trade, 
one  part  of  monopoly  salt  is  necetsary  to  about  three  pans 
offish.  However,  at  (iwadur.  In  Bcloochistan,  where  this 
condiment  ist  very  chcajj^  a  larger  proportion  of  it  was  useJ 
-  than  in  either  Sind  or  in  India.  FUh  ctircd  with  salt-«arth, 
or  spontaneous  but  untaxed  salt,  require  a  much  lari^ 
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amouirt  of  this  Einliieptic  than  th«y  do  of  monopoly  salt,  Of 
nearly  three  (upwards  of  2^)  pait-<  of  salt  earth  to  one  ]urt 
offish.  This  cost  of  salt,  ii  will  be  peTcefvcd,  must  h.ivc  s. 
direct  bearing  upon  the  usefulness  of  the  ftshcries ;  where  it 
U  chc!;i]j<;sl  (oUicr  lliingti  hcin^  cqti^H  ihc  fj^hcriiurr^  trade 
will  be  most  developed.  Along  the  couts  of  Bcloochislan, 
where  there  was  no  aalt-tax  (1873),  large  conuiittnities  tverc 
entlrL-!y  supported  by  fisheries,  thdf  capcureA  being  cured 
and  exported  for  the  Indian  or  Chinese  marketJL  The 
MQic  rcmfirk  <ippiicd  to  the  Portuguese  settlements  of  Goa, 
D:tiini;iiin,  and  Dm.  the  ^^^It  tiscd  there  ousting  about  threc- 
pcnco  per  82|  lb,  weight  whereas  in  the  contiguous  British 
territory  it  stood  at  the  salt-pans  at  about  four  .<vhilliiig!i. 
Hence  the  ff3ret;jrn  li^hc^rmen  were  Able  to  freely  u^  Ihix 
condiment;  the  cured  article  w»  preserved  in  a  superior 
manner,  more  wholesome  to  the  consumer,  and  able  to  be 
carried  Ainher  inbnd. 

The  following  return  showa  the  amount  of  dried  and  salt 
fish  (in  maunds)  despatched  inland  fioin  Bombay  and  utiicr 
Slatlons  on  the  Grand  Tmnk  Peninsular  Raili*-ay»  for  ten  yeais 
ending  l8Sl,  and  show.n  how  the  tmde  u  developing : — 

iS7>— 31,8^  Maiiada. 

1^73-33,839 

1874—30.608 

1875—35,563 

1876—33,690 

1677— 3St7'8 
1878-33,916 

"879-J5.8RS 
i£rSo — 43.011 
'RH I -45,193 

A  few  >-ear»  since  fiahcrica  thrived  along  tbe  Bdoo- 
chUtan  coa«t  and  the  FortugueKC  settlements,  due  to  the 
exebe  on  salt  being  not  excessive  or  entirely  absent    In 
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the  Bombay  Presidency,  the  tifhcmuin'a  market  iKcamc 
restricted  ta  the  ^alc?l  Uti  iiitrnt-di^Lle  cansttrnjitiim,  ur  else 
for  sun-drying,  or,  a«  the  Collector  of  T^titna  obfterve<i, 
"WTiethcr  fish  i*  dried  as  above,  in  preference  to  its  being 
salted,  b  a  question  I  have  been  unable  to  AscerlJiiiL  It  fa 
very  probable  that  M  ha^  been  reported  to  in  the  place 
of  oirirg  by  Mit,  con^kcqucnt  on  the  excise  duty  levied  on 
sttiL"  Whcrcrvcr  *alt-cinh  could  be  obtained  free  of  ^^xy, 
along  the  western  coist  of  Madnk^  there  tbo  fisheries  thrive, 
the  fish'curcr  requiring  a  large  tiupply  of  (vih.  Alon^  the 
cast  cout  of  Madras,  the  collt-ction  of  KJilt-earth  watt  more 
or  lc55  prohibited,  and  the  65hcrman*s  trade,  except  now 
hr^c  lowna,  tlic  reverse  of  Houiislilng.  But  irt  Bengal  the 
JuhcrieK  are,  or  were,  worst  oK  the  only  curini?  iWh  obtained 
being  ftin-drying.  Lastly,  in  Hurmah,  where  Tsilt  is  cheap, 
the  fisheries  were  tliiiving.  JBerorc  concluding  tlii^  portion 
of  my  suhjcet,  I  would  observe  that  it  is  not  to  be  supposed 
that  fish  cured  with  salt-earth  are  of  the  best  <iua]ity ;  en 
the  conlniry,  it  hnp^rti  a  bitter  and  nnplea^Tinl  fiavotir.  and 
je  believed  to  cn^crdcr  di^eiM?.  But  the  poor  cannot  be  pnr- 
Ucular  rcapectiiii;  the  taste  or  smell  of  their  food — cxpcnoiC 
bdng  u«u;Llly  the  must  important  conKidcrstion.  Snk-carth 
eosti  about  \ik  a  basket  of  144  lb.  weight,  depending  upon 
itsqij^lity;  but,  i:ts  I  have  remarked,  it  requires  treble  tlie 
amount  to  what  15  necess^sr^'  if  excised  ^alt  Is  u*cd.  But 
fiff  lb.  of  moficpoly  salt  was  taxed  3j.  7^;^  at  this  lime ; 
now  44; ;  whereas  2^  IbsL  of  salt  cartlk  eo»t  from  Jt/.  to  td., 
and  this  w  evidently  the  reai^on  of  the  latter  being  jwrferred 
by  fisli-curcrs  for  the  purpose  of  preparing  ftsh  for  the 
tr-ule  i  fur  if  monopoly  salt,  at  ili  present  rate,  were  uwd, 
the  article,  at  least  to  the  general  public,  vould  be  beyvmd 
their  meai:s>  and  simply  unpurcliaBcablc,  The  reason  -wtiy 
the  plentiful  hardest  (»f  lt»h  in  the  sea  jemains  uagatheml 
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1ft  not  uuc  to  the  ;vpathy  of  ihe  fisherman,  or  the  unwillLng* 
I1C39  of  the  general  public  to  be  consumem  of  fi^h.  t>ut  ia 
solely  a  re&ait  of  die  cost  of  salt,  and  tli^t  due  to  the  Indian 
nlt-ux,  a  eonditioQ  of  tilings  which  It  U  hoped  U  being 
slowly  ameliorated. 

HaHng  thus  briefly  adverted  to  btjw  the  fishermnnV  and 
fish'Ciirer'fl  occupations  are  injured  by  the  incidence  of  a 
heavy  i^lt*tAX^  I  \i!i^s  on  to  the  fuhcrincn  and  their  con*- 
dition,  a«  it  wax  a  few  years  sinc:&  Doubtle^  ihoiikl  no 
sufficient  mrirl^et  exist  for  the  produce  of  their  indu&try, 
ttoine  uf  tlicse  people  must  cease  fj^hlng,  and  engage  in 
other  punuiti;  while  those  who  remain  to  make  a  livelihood, 
as  did  their  forefathers,  seel<  the  cheapest  way  and  easiest 
method  by  which  such  may  be  accompli.^hcd.  A  very  Iktie 
acqujtintance  with  the  habits  of  fish  fiufFiccs  to  teach  the 
j^^herman  that  the  nnialleat  kinds  and  fry  arc  ta]<en  with  the 
grcaK"-Hl  cdJic  ;  as,  prcfei/iin;  the  vUmly  of  il:<:  shurp,  ami 
seeking  their  food  In  shallow  waters^  they  ore  more  n:adily 
captured  in  weira^  or  with  fixed  cnpnw  and  trapfi,  than  Are 
the  larger,  mote  prcdaceguik.  juid  decp'sca  (oxms.  But  by 
destroying  or  driving  away  the  small  fish,  cnistaoca,  and 
minute  animal  life,  the  fcx)d  is  being  diminijshcd  which 
previously  decoyed  the  lar^^r  and  more  pn^rbi'-env^  forms 
to,  thus  scaring  away  what  would  otherwiiie  be  the  natui^l 
supply.  The  fisherman's  business  ia  to  supply  pergonal 
reiiiiiremeittH  and  f;iniily  wants  ;  consfqutntly,  if  !ic  obtains 
as  much  of  the  linny  tribcic  as  he  can  find  a  market  for  or 
nthcrwiae  employ,  no  injury  is  inflicted  by  hi»  procerdlng. 
For,  so  long  as  uit  u  not  available  for  the  purpose  of  curing 
any  surplus,  meeting;  the  small  local  demand  for  frc^h  iisH 
Is  all  that  U  really  requisite- 

The  decp<)xa  Inhermen^fir  nther,  those  who  ply  their 
occupation  outside  the  sJialloTi-  ii-^ers  of  the  littoral  £one— 
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as  a  rule  do  so  by  mcan^  of  ncU.  stakes,  or  with  hooki  ar^ 
lmc&  Dccp-sr.;!  nclting  U  not  carried  on  lo  ;^^/  great 
extent,  partly  because  of  the  instilficiency  of  a  market  to 
render  such  remunerative,  and  iilccwisc  cwln^  to  the  cxpcfuc 
wbicti  would  be  nve^isary  tn  obtaining  Uie  r<.'()u£fite  net*, 
and  the  co^t  of  building;  seaworthy  boat^,  Msbcrmcn  arc 
not  to  be  classed  «iJiiong  the  ncher  classes,  but  have  to 
borrow  money,  which  U  lent  them  at  exorbitant  rates  of 
intercut.  whLTOwith  to  supply  themselves  with  the  rcquisttes 
for  their  work.  As  an  instance,  in  Sind  a  net  suitable  for 
sea-fshing  would  involve  the  oulUy  of ^40  orjJ5t>,  wbElcit 
does  not  usually  IwsX  mnrc  than  a  year.  A  boat  co$t5  about 
;£  lOOh  and  ought  to  be  serviceable  for  several  successive 
seasonsn  The  money  having  been  borrowed,  the  ti^Mtuu^ 
who  is  the  borrower,  di^iptv^c^  of  hi:(  capture:!  at  half  the 
niarket  ral<:s  to  flic  muncy- lender.  Mill  this  leaves  a  profit 
due  to  the  exifitcucc  of  a  good  market  for  the  tiBh-curer*B 
trade. 

Along  the  coiutCs  of  f^m(t  Inrgc  nets  for  .sharks  are 
employed  tn  the  compai ativcly  deep  sea ;  while  off  Malabar 
during  the  niuckcrcl  and  sdrduic  sca-MUi^,  dnft^nel^  having 
a  mc«h  Kuited  to  the  sLee  of  the  «pccJcs  It  U  deiJred  to 
Cttptui'c,  ore  u»d  for  tailing  these  two  descriptiona  of  Ash, 
as  wcU  as  for  tlie  selr  fish  {f^^blutK)  and  liorsc  luackend 
^Caritnx\  but  not  cxprewly  for  any  other  sons;  Also  In  the 
vidnity  of  lar^c  towns,  or  where  a  {;reat  demand  exirt!^  stake 
and  other  nets  arc  notncwhat  largely  employed  In  some 
places  Ushing  by  hoolcf  and  Itncfi  \%  much  pursued :  notio 
in  others.  The  modes  of  capture  may  be  divided  into  two 
<lcscnpti™i,%  :^*/.  the  Urtjci  liuuka  used  for  niuukn  ,ind 
other  prcdaccous  forms  when  they  are  connected  by  a  chain 
to  a  htrong  cord  \  sccendiy^  the  smaller  kinds  of  ho<^  used 
in    c;ttetiing    tea   perches  maigrt^^   [loIynemE.   anri  other 
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eatable  or  valuable  species.  Occasionally  artifici;i1  baits  are 
also  made  use  of;  For  cmbarVing  upon  thc^c  Ust  descrip- 
tions of  lislimg.  a  lai^e  capitj!  Is  tinnc-ccssary,  ;il  least  in 
such  ctistncU  where  cat^nTarans  or  raAs  ar«  employed. 
When  line  fishing  is  carried  on  off  coral  rccf$,  as  at  llic 
Andamarts,  large  numbers  of  hooks  arc  lost,  due  to  the 
hooked  fuh  dashing  tnto  or  below  the  coral,  when  the  lines 
become  severed.  In  certain  p!accs>  a3  at  Ktjrr.u;bec^  for 
line  fishings  moderately  siied  bo.its  are  employed,  prawns 
being  considered  the  mo«t  Idlling  bait  In  fionic  boats 
captured  fish  arc  opened,  cleaned  and  salted  while  at  sea, 
and  in  others  the  whole  of  ihU  procc*;s  Is  canrTed  out  on 
shore  This  is  especially  the  case  alcn^  the  western  coast 
of  India,  because  the  fisherman  can  obtain  salt  at  Goa 
or  other  roreI([n  settlements  at  4^>i  to  iV.  a  maiind  (32| 
lb.),  Ukc  it  out  to  sea.  capture  and  salt  his  fish  there,  and 
then  run  in  and  di^pune  uf  them  at  a  Brilt^h  port 

The  salt-water  fisheries  of  India  and  Bumiih  arc  carried 
on  by  mcaiu  of  various  contrivances  from  the  most  primitive 
toeilaboraie  labyrintlis  ;  alsoinmany  other  ways  In  the  deep 
sea.  Without  entering  upon  a  detailed  description  of  each, 
with  the  variations  noted  in  tlic  several  districts,  perhaps  it 
may  be  better  to  briefly  advert  to  the  diicf  characteristics 
observed. 

First,  there  arc  tidal  fisheries,  the  most  primitive  type  of 
n>h1eh  Is  urhen  pounds  arc  con^itructed,  or  tidal  ponds  made 
use  of,  where  the  (lah  which  enter  with  the  Rood  arc  left 
impounded  on  the  ebb  occurnn^  ;  frotn  Hich  a  place  they 
sometimes  have  to  be  renioved  by  «awp,  lave,  cast,  or  other 
nets  ;  or  a  very  rough  stonework  may  be  emplo>'cd  to  bw 

the  cuttd  to  the  tish.  but  tlirou^h  tile  tnteniiitc?^  of  which  the 
water  U  able  to  esca|>e.  Bamboo,  rattan,  reed,  or  other 
screens  constructed  in  various  ways  may  also  be  used  to 
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preclude  the  ctciipe  of  the  imprisoned  fifth.  Sllgbtl/  iH 
adi^nce  of  ihcfc  pounds,  rrcquctttly  cottsCrncted  at  the  hfiad 
of  an  estuary,  arc  wickcr-wurk  Ubyrinths  placed  at  right 
angka  to  clieUiore,  orelse  acting;  WVe  apuundinpcfniiuirt^ 
the  fish  to  enter  with  the  £cx)d,  but  precluding  exit  with  the 
ebb. 

Probably  as  the  supply  fmm  pounds  became  Insuffictent 
atakcncts  were  constructed  where  suitable  cuneoti  exist; 
iuid  these  arc  now  acion^  the  chief  njc^na  uf  ubtAining  a 
supply  of  fi4h  along  some  portions  of  tlie  am^tt  of  Indix 
The  stakes  which  are  employed  are  uirually  made  of  the 
item  of  some  species  of  palm-tree  or  jungle  wix^d,  iuid  up 
to  as  much  as  loo  feet  In  length-  They  are  placed  at  right 
an^lcato  tlic  shore,  and  driven  perpendicularly  into  the  mud 
to  a  depth  uf  twelve  feet  or  more^  diid  ut  adUianceof  about 
twenty-five  feet  ajiart  while  lo  thcin  net^  mostly  con- 
structed of  betnp,  and  of  a  bag  or  funnel  ihapc,  an;  fixed. 
Thc%c  bji)£*nets  arc  up  to  great  lcni-tiu»,  4*1  r»rty  yardft,  and 
are  composed  of  nioshcs;  diminl«hlnj  from  two  inches 
between  knot  ard  knot,  to  half  an  inch  at  the  apex.  Into 
lliew:  nets  the  fish  are  carric<l  by  the  tide  or  current*  which 
exist  even  far  out  to  Bea.  while  tiUiermen  arc  waiting  to 
■Becurc  the  captures.     Trammels  are  also  employed 

Anothff  mrde  of  se-i-fishln^  \s  by  mcs-in*  of  a  stationary 
dip-net;  this  in  Malabar  U  worked  from  a  frame-w^rk 
situated  lipon  the  rivcr-bank,whcrGthcddcebbsaiKJ  floLVs; 
an  addition  to  this  is  u»ed  in  China,  where  the  dip-net  is 
worked  from  a  boat  or  a  pUiforoL  Sli|?htly  in  advance  of 
Utcsc  fixed  nets  arc  pur^ciieu,  fixed  m  bamboo  frames  And 
capable  of  1>einK  dragged  up  nanuwpiceei  of  water,  or  lave, 
nets  set  in  triangular  framcc,  and  which  can  be  worked  by  a 
^ngle  man  up  shallows,  o;  a  row  od"  fishermen  can  employ 
tbcm  along  nuii^iblc  places  on  the  coaxi.     Next  we  finJ  the 


ca«t'nct  which  can  be  earned  from  one  npot  to  iinothcr, 
as  rcquircTiientfi  diet^itc ;  occuiJirmalty  Ktfvcr;il  arc  joined 
locjcthcr,  Ihua  conbinicling  a  drag-net-  There  are  simple 
ncii  AiU)  floats,  which  are  cithcf  without  Mnkcra  or  with 
them ;  tome  employed  near  the  shore  have  a  bamboo  at 
either  end.  There  are  purse-nets  and  bag-nets,  some  ^^-ith, 
others  without,  pnclccts  ;  some  for  drifiing,  other?  for  being 
draggL'd  or  6xcd;  as  well  as  special  ntts  for  various 
purposca,  bcoig  of  which  have  more  cooipEiccEted  aTrant,'c- 
ments,  whilcthcsbeof  the  mesh  lacon^iLructcd  in  accord :iitcc 
with  that  of  the  fish  k  is  intended  to  capture. 

One  of  the  most  primitive  forms  of  implement  for  the 
capture  of  Hsli,  and  which  is  extensively  employed  iJi  llic 
East,  IS  cone  or  bell-shaped,  made  of  pieces  of  split  bamboo 
or  rattan,  the  low-cr  end  of  this  cone  bdng  open,  while  at  its 
upper  end  i»  a  small  onficc  tht»ugh  ivhich  the  Ji^hcrman 
can  pass  his  haiid  and  fcmovc  the  captures.  In  many 
placc?^  rowd  of  f.rhcrmcn,  each  armed  with  one  cf  thc^c 
primiilve  implementc,  woHc  a  tideway,  and  i^ften  with  good 
fcsuks]  especially  among  {;rey  mullet  and  tmall  ^sh ;  or 
the  upper  end  of  this  cone  may  be  clcm:d,  forming  a  li&ndle, 
while  a  rcpe-handle  is  atTixrd  to  the  Urgcr  extremity,  and 
it  IS  thus  employed  as  a  flcoop^  A  similar  cone,  but  cla-sed 
at  its  narrow  end,  and  ha^-ing  a  second  opc  in.terted  into  the 
litrgcT  extremity,  when  Uid  fl^t  constitutes  a  (rap  which  can 
be  used  in  iftcirs  orcUcwhcrc.  From  these  have  sprung  a 
mu9t  varied  assortment  of  mckcr  irapi  ni^ny  rcjicmbllnj;  in 
structure  rat-trap«  ;  some  aie  baited^  otben  simply  inserted 
in  tideways  for  the  purpose  of  talcing  fir^h  or  Crustacea-  An 
cnumciaiioD  of  all  forms  wculd  be  endless.  Tiuii^ular 
lavc-neti  used  by  a  sin;L£lc  fisherman  are  also  construaed 
of  split  bainbo(>  u  well  a^  of  net. 

In  some  ^aces  on  the  Andaman  Islands,  the  fishctfncn 
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to  this  ^y  can  oblala  fiah  by  diving,  the  use  of  speort;  or 
shooting  with  b<Wf  and  anrov^ ;  ti*cse  latter  kavtn^  the 
shoTc  ui  two  pieces  altocHcd  lo^xthci  by  2  piece  of  string. 
The  upper  end  of  the  shaft  Is  made  of  reed  which  will  AoM 
in  the  water,  and  as  soon  aa  the  gunc  is  strvch.  the  arrow 
separates  into  two  parts  [thc3c  bctrig  cODficctcd  by  fttritig>, 
uid  the  fisherman  oblauis  jx>5M?ssioii  of  the  lloatinff  poftion, 
aad  Uius  sectires  his  prey.     Hooks  and  Ihics  ore  lucd  io 
many  places,  and  also  artificial  bait  of  the  most  pnmltfve 
detcription  in  imitation  of  dying  fixhec  (Plate  IV^  Flg>  3), 
and  which  is  towed  at  the  stem  of  boats  when  it  b  desired 
to  t^c  next  and  other  large  fishes.    In  many  parts  crmtacea 
are  icarcely  llriied  for,  except  fts  bait  for  line  fkhermen  -  in 
other  iocajititjs*  as  Cochin,  Madras,  Calcutta,  and  Burmah, 
they  are  extensively  captured.     In  Liking  crabs  an  iron 
hook  is  inserted  into  the  cavitie«  of  rocks  where  tliey  exist, 
and  b>'  it  they  arc  removed 

The  va  fTdicrmen  belong  to  the  »crvile  cLua  or  Sudtaa, 
according  to  the  aodent  lcgI«1aiora  of  Hindtntaa  and  in 
uioftt  parts  of  the  coasts  of  India  stitl  maintain  that  they 

were,  in  tini^^s  now  jtast,  divided  into  two  distinct  classes 

(C>  those  who  captured  Ath  in  the  deep  9oa,  or  beyoad 
their  own  depth  ;  and  (2)  others  who  h&bcd  from  the  ahorv 
and  in  the  bnckwatem  and  ciceks.  But  that  now.  cwit^  to 
the  depressed  cot^dition  of  the  ^hEng  trade,  Uni  deep-eca 
fUhcrmcn  (except  where  salt  is  cheap  or  a  ^ood  market 
cxisti)  have  taken  to  the  less  expensive  occnpadoa  of 
plying  their  work  in-shore,  and  earning  a  portion  at  least  of 
tiicir  living  by  cng^r^  in  other  pursuits.  In  sc^er^l  |cirt9 
of  India,  more  csprcially  in  liie  M^drait  PrrwJency,  they 
have  customs  of  a  pacriarchal  nature,  but  which  arc  iv>rv 
atrictly  observed  on  the  Coroniandcl  than  on  the  western 
CoasA.     In   Sind  the  fifhermen  termed  Uobar^ecs   are   a 
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Mu^saliTian  tribe,  com^sed  of  immigrants  from  ArcibiA, 
or  the  descendants  of  Hindus  possibly  converted  hy  their 
cwnijuercrs  to  Islam.  The  divisions  arc  each  under  their 
own  chief,  who  is  hereditary,  and  his  bu^in^ss  \a  to  settle 
Cjiste  disputes  and  othet  trifliiij^  uuttcrSp  abo  to  coaduct 
the  religious  ceremonies  connected  with  marriageft  :md 
deaths.  In  Ifombay,  us  in  the  Uecciin  and  Cfimatic,  they 
claim  to  be  a  T^iib^di vision  of  die  Mahratt^u  ;  while  in  the 
Madras  Presidency,  headmen  to  the  fishing  castes  exist ;  Cn 
some  localities  they  arc  hereditary,  in  cthen  elective  ;  or, 
shoii[<l  ihere  tie  no  headmen,  lualtcrs  arc  laid  before  certain 
wealthy  individuaU  of  their  own  caste,  whose  decision  la 
final.  In  piftcca  where  the  ti.-ihcrmen  are  native  Chrt^tian^'^, 
the  priest  Is  frequcTitly  appealed  to  in  order  to  settle  suth 
disputes  as  arise. 

In  olden  times  the  fishing  castes  were  commanded  by 
their  fiwn  cUi<:f^,  who  appear  to  have  U:cii  totiitiinlly  ready 
to  engage  in  military  expeditions.  The  Samorin,  in  1 5 1 3^ 
ACnt  ft  deputation  to  Pottugal,  and  his  ambrv<«%ador,  who 
turned  ChHsUan,  was  knighted,  under  the  name  of  ''John 
of  the  Cross,'"  b>*  John  111.  On  hU  return  to  Malabar,  he 
was  bitninlicd  from  tlic  Samonn's  court,  as  a  renegade  from 
the  f^Uiof  his  fathers.  In  1532  he  joined  the  fishermen, 
by  whom  he  appears  to  have  be>e»  installed  as  their  chief 
iw  he  headed  a  deputation  of  eichty-fivc  of  them  to  Cochin, 
soliciting  the  assirtancc  of  the  l^ortuguesc  against  the  Ma- 
homedans.  The  witole  of  the  embassy  arc  «aid  to  have 
become  converts  to  the  truths  of  Chiistianity,  so  a  Portu- 
guese fleet  was  sent  to  ihelr  relief,  and  2o/xx>  are  reputed 
to  have  immediately  consented  to  be  baptized.  Ten  ycard 
subRCi|tJcntly,  Xavier  Instituted  a  church  for  ther&c  people. 

It  appcan;  probable  that  the  present  org:mis.itEon  of  the 
lishing  clasps  is  the  remains  of  some  ancient  aystem,  for 


^^tinoserc  a=rc^  eerier  dlagga :  sc  ^[^rae  5*  :3k  j^r?i,Tr,4r\ 

Prc^kfuicy  ar%  ti^  be  ^ivzrd  oci  tbe  Fj-g**--:!  gcai^  ode  ben^ 
tt  M^tdr^A  ar^  tbc  ctber  at  Csdca^^cc.  ibe  icrjucy  ct  :^ 

the  UtUr  rc^icba  tovsjids  Ope  Ccrz^iria.  A  ihLd  is 
{fAa>d  in  &-^t;th  Canara,  wbcnc  he  cxemcs  hpcimal  ax£;d 
over  A  l^Ti^t^  di^trkt^  and  it  is  bv  no  fr*,^'^*^  I  •y-iiab^  that 
othoY  may  cxbt.  Tbcac  chiefs, '^^^osccpas  are  betttSmy', 
claim  or  rccdvtr  r«£s  and  fines  Cnofa  tbasc  of  thar  ca^tc 
llt^n^  nithin  thnr  jonsdiction,  acd  they  arc  tiic  final 
fc(cTcc%  In  all  ca^ii^  of  caste  or  family  difpmcs- 

Thc  next  grade  Is  aUo  faeredhary-.  These  mere  pct^ 
chief*  or  headmen  only  hold  sway  each  over  a  fer  Tillages ; 
their  duties  are  the  same,  and  ^ome  of  their  fees  seem  to 
have  111  be  tran.smitted  to  their  superior  On  one  of  these 
hc:ir]mcn  dying  without  heirs,  a  new  one  is  elected  by  the 
[icople  of  the  castc-  Lasti)',  the  fishermen  have  the  elective 
headman,  who  is  chosen  by  the  residents  of  a  single  hamlet ; 
hJH  duties  arc  to  decide  disputes,  to  be  present  at  marriages 
and  relj^'jous  cercmonic.*^,  often  to  fix  the  work,  and  assist 
in  certain  Government  duties  ;  his  emoluments  appear  to 
be  very  trillinj,'- 

Passing,'  on  to  the  condition  of  the  fishermen  (as  it  was  a 
few  yearn  since)  in  Sind,  they  have  to  pay  a  tax  of  lar.  a 
ton  yearly  on  their  fiJihing  boats,  while  the  rate  at  which 
they  borrow  money  for  the  purpose  of  procuring  boats  and 
nets  1  have  already  alluded  ta     Here  these  people  are 
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wtH  nff.  At  Oii/rmt.  in  Rofnb;*y,  the  fisht-Tmcti  arc?  po<ir, 
and  the  precarious  livtfig  they  make  often  inriuccs  them  to 
accept  service  a3  siilore.  labourcn.  or  anything  thiC  ensures 
th(?ni  a  steady  coni|jeience,  Alihough  following  out  the 
condition  of  the  fishermen  in  various  d>Btrict3  must  hive 
r,ilher  a  *amcnc?*rt,  it  will  be  nccc:t.^ary  to  do  ao  in  order  to 
clearly  5cc  whctlurr  thr«"  ppoplr  artr  rr^illy  m  a  prosperous 
or  in  a  poverty-stricken  condition  ;  whether,  in  short,  it  ta 
ihc  case  that  they  arc  in  ihc  utmost  oii3cr>v  not  due  to 
thdr  own  fe^iness,  but  :w  a  re*ult  of  Briti*h  legislation 
imposing  prohibitory  dirties  on  salt.  In  the  Junjura  dis- 
trict, the  fishermen  supply  themselves  with  boats  ^nd  nets ; 
six  or  icn  club  together  to  ohtnin  a  boat  arid  net,  dividing 
the  produce ;  here  they  h^^vc  decreased  in  number^  At 
least,  up  to  the  year  iSjj  when  my  inquiries  terminated. 
At  Broach  they  are  also  sit'nl  to  have  dJmiTiished.  The 
same  report  eomes  from  Kaira.  In  Rutra£iri  the  practice 
_of  ialling  fish  has  decreased  durinjr  the  List  fifteen  years, 
insequencc  of  the  increase  in  the  price  of  salt,  but  the 
fithermcn  anr  said  to  have  incrc-iscd.  If,  bovrevcr,  the 
pucticc  uf  curinj;  fi^h  has  decrca;^cd,  while  the  numlx:r  of 
fishermen  ha;fi  uugtnt^ted,  vuch  mutt  be  due  to  a  greater 
dcmard  for  fre^h  fish,  or  else  the  fi.'ihermcn,  from  increased 
numbers*  must  be  worse  off  tl^an  they  previously  were,  nr 
be  engaged  la  other  occtipaitons  as  boatmen.  However, 
the  oRicial  from  Kauara  gives  a  similar  reply.  The  Com- 
mivs4ijnci  ob^rved  thai  at  preiient  no  laq^er  number  of 
iren  are  eng^iged  on  fisbeHes  than  are  required  to  provide 
eufinclcnt  for  local  ccnsumptioa  'jl^c  practice  of  curing 
fish  hss  to  a  grcAt  extent  dimminhcd.  owing  partly  lo  the 
f;illmg  off  in  the  ;tniount  usually  captured,  and  aUo  ;hc 
duty  charf^cd  on  £ait  in  HriLudi  terntoryt 

In  tlie  Madras  Presidency,  vc  arc  Informed  that,  in  ilic 
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Tlnrevdly  Coll««torace,  the  Aahermen,  as  di  rate,  were  a 
very  nuMrr&blc  lot  of  people  and  cxccs^s'cly  poor     The 
w^y  fn  whkh  they  wofk  is  by  a  system  of  adv^occs  made 
by  traders,  %  few  of  whom  reside  In  each  fuhkig  vtUa^ 
aJid  9upj^y  all   the  rcqubltcs  for  6sbu^,  as  well  as   the: 
bmt^  taking  cjrKf'thin)  cif  the  c;iplurefi  ak  l!icir  «harc;     Iv 
tb«  NclloTfi  district,  although  no  one  claims  exclusive  rights 
to  the  sea  fisheries,  the  uUiabttants  of  the  diffcreot  viUafcs 
arc  exc«edin{;ty  tenacious  In  order  to  prevail  risherrocn 
frooi  other  locAliti&i  plying  their  occupation  within  what 
they  believe  to  be  their  limits;  this,  however,  is  by  no 
means  re^rrlcicd  to  thh  district,  but  is  comni<Hi  lhroti(£boul 
most  portions  of  the  sea-eoast  of  India.     Id  the  South 
Ctnara  dUtnct.  whete  tlic  use  of  s|K>nUncou»  Kill  i^  or 
rather  wat,  not  prohihltcd,  the  number  of  «ea  fiKhennefl  It 
stated  to  have  increased  of  late  years.     This  au^entatJon 
h4.H  been  cmuputcd  as  high  as   tj  per  cent     The  .tame 
symptom  of  prosperity  was  reported  all  down  the  Malabar 
coaat     At  Ponany  there  is  an  annual  increase  in  the 
number  of  fishcnncn.     At  Cannanorc  the  owners  of  boats 
and  nets  supply  them  to  these  people,  as  well  as  advance 
certain   sums   of    money.     The  nioney-lendcrs    aeU    the 
capture^  Iialf  the  prucceiU  grihig  to  cither  party ;  if,  how- 
ever,  the  take  a  in^ignificaTit,  the  boat  and   net  ou'ners 
surrender  their  share  to    the  fishermen.      A    like    pUa 
obtains  al  TUlJcherty,  where  tlif  fisliermen  luvc  framed 
rtiles  for  their  own  guidance,  one  of  whieh  ts  the  right  of 
the  fintt  dincovercr,  among  a   Lot   fishing  together,  to  m. 
M:hiKi1   of  fivh:  he   U   allowed   to  c;*pTiire  them   without 
hindrance  from  the  others,  even  thouj^h  at  the  time  when 
the  fish  nere  di^overcd  be  was  not  prepared  to  buncli  his 
ncL     Piwiiiing  out  of  the  district*  where  the  free  oollecUoa 
of  salt-earth  b  permitted,  another  change  for  the  wotm  In 
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tte^SDBditicpn  cf  the  fishermen  is  reported.  In  Madura  it 
19  said  that,  on  the  whole,  the  sea  ftshcnrcn  have  increased, 
but  that  the  abonginal  fishing  castes  have  decrviiscd,  owtnj; 
to  ctnigr^tian  or  their  becominfT  eailors.  At  Ootipndaram 
the  native  olTtdiJ  estimates  the  daily  e^imings  at  threepence, 
taking  all  the  year  round,  and  excluding  cost*,  and  at 
Munjery  at  fron^  three-halfpence  to  ninejwnce,  while  at 
Tciikacci  their  earnings  arc  computed  at  frcii]  threepence 
to  one  shilling  a  day.  In  the  Tanjore  Collector^ite,  they 
are  reported  to  have  decreased  in  some  places,  but  remained 
Htaliouaij'  in  one  locality.  A  Utile  better  report  comes 
from  Madras^  but  there  the  fishennen  are  also  employed  as 
b^iatmen,  which  is  very  protiiablc,  ^hilc  the  vicinity  of 
large  stdtit>ns  affords  a  ready  sate  Tor  fresh  fi^h.  Without 
tracing  o;it  the  condition  of  thc;c  people  in  each  district  on 
the  coa^.  it  will  be  sufficient  to  say  that  they  arc  poor  and 
m:wrable,  but  nut  sl>  badly  off  as  in  the  Bengal  niaiitiine 
dUtrietc,  where  they  appear  to  be  quite  poverty-stricken, 
unless  near  lar^  town:;.  Fating  on  to  Burmah  with  its 
chc^p  salt^  we  find  the  sci  fishermen  well  ofiT 

If  wc  survey  the  reports  from  all  the  sea  dlstricCA  of 
India,  wc  find  the  5shernien  well  oflf  in  Sind»  white,  unless 
in  lite  vicinity  of  large  towns,  they  are  misenbty  oit  in  the 
Bombay  Preiidency.  Along  the  \««i!tero  eoa«t  of  IVfadras, 
with  it*  untaxed  satt-earth,  thctte  people  prosper  ;  but  once 
round  Cspc  Comorin,  where  the  ot>]!cclion  of  spontaneous 
salt  becomen  a  penal  offence,  they  become,  a«  obKcrvec  the 
Collector  of  Tinncvelty^  a  very  miserable  lot  of  people,  and 
such  15  the  same  account  all  up  the  Corumandel  coaHt, 
except  where  then-  ;irc-  large  towns.  With  poverty  we  fmd 
them  reported  to  ho  decrcasmf*  in  mimbern,  due  to  cholera 
or  other  di3ea:ic3,  emigration,  or  acccEAing  service  as  LiLScars 
in  eojtAtirg  ve««el«.     Thete  arc  a  people  who  in  olden  tbncs 
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were  among  the  most  pra^pcrou^  of  the  inh^iWtwts  afong 
the  coasts  of  rrj(ii.i ;  who,  wlu-n  the  Pnrtiignr^ic  firsi  UnHi-H, 
w^re  able  to  bring  lATgc  ftrmicK  into  the  6cld  ;  whose  occu- 
pation 19  now  but  too  little  considered  hy  aomc  of  our 
Indian  ofTicLiI^ — a«  an  Euro|><:an  clviHan  reiiarlcrd,  that 
Byoipathy  otif*ht  not  to  be  waited  on  fi^hcrmcii,  for  they  arc 
an  indcpcodcDt,  careless,  and  drunken  set  of  men.  Tlus 
gentlcuian  ApiJc-Mrs  Ut  luv^  placcfd  upon  nflici^l  record  what 
art  probably  the  feelings  of  many  who  are  unaoquainted 
with  the  sUte  of  thin  trade,  for  hy  careless  an<i  independent 
U  pToh;ih1y  mcAMt  idle,  liliich  ulk'ncss  K  tluc,  Hrsl,  a«  I 
have  already  explained,  to  the  incJclcncc  of  the  salt-tax  ; 
and,  accciidly,  that  when  salt  b  unobtainable,  did  they 
exert  themselves,  tljc  market  would  become  overstocked. 

The  result  of  the  inveJilit-ation»  1  conducted  in  India  led 
TUC  to  conclude  that  wherever  a  good  local  denaand  existed 
for  fish,  the  fishermen  were  It*  a  prospemun  condition. 
Wherever  gait  was  dear,  the  fish-curcre'  trade  waa  rc&tricted 
or  destroyed,  and  aa  a  rciult  the  Jlshcrmen  were  in 
a  depress*^  d  suic,  Tlut  fuh  SidieJ  with  laxed  or 
monopoly  salt  i£  a  luxury  fur  the  rich,  the  sick,  and  for 
export  ;  tJiat  fluch  ai  is  prepared  with  salt-earth  keeps 
badly,  and  |!n.-d]<i]i(i«c^  In  dL-\oar4c.  Th;«t  in  many  Ipcalitie? 
where  the  sfdt-bws  were  ric^idly  enforced,  the  poor  had  to 
consume  tlicir  fish  putnd,  or  iimply  immerse  it  in  sea-waler, 
and  thi^  dry  II  bi  the  sun.  In  short,  it  was  patent  to  moat 
that  the  depressed  condition  of  the  fiahcnncn  and  ftsh- 
eurcrs'  trader  %va.-i  to  be  found  in  the  incidence  of  the  salt- 
tax,  and  th^tt  thuf;e  wh<t  deprecate  any  tntericrdice  with  the 
poor  fL&bcrnicn,  on  the  ground  of  their  miMrable  state  of 
destitution,  n:u9t  be  unaware  of  their  real  condition.  One 
cannot  ^ppote  stuch  advisers  to  be  oblivious  of  ihc  di^ 
tresses  of  thove  among  whom  they  reside,  or  n'ould  desire 
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to  f««d  the  poor  on  putrid  (\%\  en  the  con^ldoratfon  that 
the  realisation  of  tlie  saU-rcvcnue  is  of  much  greater  ini' 
I»rtAiicc  than  the  lives,  health,  anil  comfort  of  their  fcUow- 
crcaturcB-  Asitsting  fiichcrmen  with  money,  boatsE,  and 
nctfi  would  be  iasufficicrtt  to  place  the  sca-fi?>hcrmcn  and 
jish-curcrs'  tr^idc  in  a  healthy  state,  white  If  it  is  in  a 
healthy  condition  5urh  advancmarr  iinnrccs^ary.  Expen- 
sive salt  B  beyond  the  reach  of  the  majority  cf  the  fi*h- 
curcrt,  it  is  ruinous  to  their  trade,  and  in  the  ruin  of  the 
fith^rurer  the  lishermicn  must  evL-ntiially  pariidjiate.  Tt  it 
to  be  hoped  that  the  endeavour  now  leinj:  m;iclc  to  re- 
introduce prosperity  among  this  numerous  class  will  be 
prndiictKre  of  thr  grratest  bc^nelrts,  nirt  only  \n  thcmselres^ 
but  by  augmenting  the  food  for  the  general  ptiblic, 

Fresh-walcr  fisheries  differ  in  many  respects  from  marine 
ones ;  whllt\  wherever  any  quantity  of  fresh  water  cxi*itt  in 
tbc  Eiist,  there  we  are  Almost  certain  to  find  fish  ;  and  this 
from  a  sea  level  to  nearly  the  surumit  of  the  highest  moun- 
tains. Con^etjucnlly,  fishing  is  had  recourse  to,  in  v.irious 
manners,  in  rivers,  trrif^atlon  canals,  lakes,  tanks,  ditcher, 
inundated  fi<;lds,  and  svamps.  The  importance  of  such 
fisheries  is  not  solely  in  a  nlio  iis  regards  their  productive 
nods,  but  also  tn  accordance  with  the  character  of  the 
adjacent  people  as  to  whcihcr  they  arc  or  arc  not  fish  con- 
sumers ;  while  tite  spaislty  or  the  rcvei%c  uT  the  jK^pulalinn 
lus  aUo  to  be  taken  into  account 

Should  no  regulations  be  in  force  for  ihc  protection  of 
tnKmd  fisheries  <~md  other  circum^Lince^  be  equal,  that  dls* 
trict  wliicli  is  most  dcneeEy  populated  by  man  will  be  [east 
so  by  fisli.  Individuab  can  more  readily  live  by  fishing 
than  by  agriculture,  as  the  trouble  uf  rapturing  the  6nny 
tribes  is  eonalderably  Less  than  tbut  of  titling  the  soil.  Out 
unregulated  capture  is  simply  catching  food  without  a 
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th<njf*hC  respectirg  future  supply.  Fish  have  been  endowed 
.  with  certain  mcins  of  Incrcxic  and  protcclicD— the  numt>CT 
uf  (heir  t^^  msky  be  enormoUE,  -ird  tufficient  to  counter 
b:d.inoc  natural  waste.  The  opcrMions  of  man,  however, 
arc  in  excess  of  natural  waste,  consequently  such  £l  dc:4lruc- 
tivcagrnry  rrquirrs  to  be  kept  in  <,nmc  chccV,  In  India 
certain  forms  of  fish  keep  guard  over  their  eggs,  ard  likewise 
over  their  fry,  ta  order  to  A^brd  them  protection  Dx>m  their 
cncmiei 

When  man  inereates,  watery  wa*tei  (wherein  the 
had  been  protected  by  grass,  rocdi,  bushes,  and  the 
of  trecK)  became  droned  and  eiiltlvnted ;  i^TetboftnLs  man 
increa«ci!  his  means  of  dcstnictton  ;  an  augmented  popu- 
lation, possibly  a33bted  by  Uic  unscrupulous  manufacturer 
or  miner,  polhilc  ihc  previously  wholesome  WAlcr,  and  4 
diminution  of  the  f^nny  tribe  becomes  apparent  to  th« 
investigator. 

Wtlh  an  incre;i4^Tn]r  f«di-eating  poputation,  un  Increased 
supply  of  tish  iiG  a  self-evident  neeeft4:ity,  and  this  nxxtfX  be 
provided  for  by  augmented  captures  or  dearer  pncea.  tbc 
latter  AclTrg  as  2  check  on  the  poor,  by  more  or  less  placing 
it  out  of  their  reach.  This  latter  result  raay^  coRsoqtiently, 
eventuate  in  f:radually  climinisliing  tlic  pliyikal  »trcn^  of 
the  proplr;  by  deurca^ui^*  their  fuoiJ,  it  jJTuceeElin^  which  vrill 
scarcely  bear  examiiiatioa  It  is  c1e:ir  that  a  greater  supply 
must  be  met  from  one  or  two  sources,  cither  from  fishcrks 
which  previously  have  been  insufliciently  vivrked,  or  by 
overworking  such  as  ocist,  by  mean«  of  capturing,  for 
present  u^c.  those  nhicli  ou^ht  to  be  left  for  ft'  hiturc  scuoiu 
Kven  if  the  extent  of  llie  water  b  ao  gicdt  aiid  the  cua* 
tigw>u4  inhabitanu  so  few,  d»ai  this  result  need  not  be 
anticipated  for  several  generations,  slPI,  popuUtjoos  trnder 
good  systems  of  gutYmmcnt  have  a  natural  tendency  to 
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rncrerLie.  Means  of  carrugc  generally  improve  wtlh  time, 
and  should  rctthcT  rcguktion  nor  care  of  the  fisheries  be 
attcmple*!,  clisasiruiis  ivsuU*  must  cvL'ntwall/  be  arrived  at, 
unless  the  finny  iribe*  by  mean*  of  anifioJal  propagation 
»rc  Vcpt  up  to  the  roquircti  numbers.  Fiflh  appear  to  have 
lUt  ftw  friends  and  many  enemies,  and  investifialions  as  to 
!r  eondjlion  but  too  frequently  end  In  giving  increased 
licence  to  their  captors.  We  eco  lntefe»led  parties  and 
phit^intWoi^isEs  (ao-callcd)  ciiccltiming  a^jtmst  the  hardHhip 
to  the  poor  in  not  allowing  tvi-ry  avijilabk'  fwh  to  he 
secured.  The  majority  of  our  law-maker£  arc  content  to 
allow  the  fish  to  shil^  for  themselves,  and  to  leave  the 
fi-ihcrmcn  to  be  controlled  simply  h>-  their  nwn  consricncca 
To-day's  market  it  13  hoped  will  be  supplied,  sufficient  for 
this  season  it  is  believed  naay  be  obtained,  ao  to-morrow's 
wants  art  It-ft  to  be  met  a?i  they  can,  until  the  time  arrive* 
uheji  depletion  of  fisheries  becomes  obvious,  when,  if  the 
fault  cannot  be  laid  upon  mctcoiroloj^cal  or  other  ccnditions, 
something  h;i-%  tn  be  ;ittrmptC[L 

The  fishermen  of  the  fresh  waters  of  India  and  Burmah 
are  dtvijibic  into  two  maJn  dasaca— first,  such  as  follow'  this 
calling  as  their  sole  means  of  livelihood;  andj  secondly, 
such  ;)«  cngA^  in  it  only  occasionally,  and  aa  a  subt^idiary 
occupation.  Who*  tlicn,  arc  these  Indian  fishermen?  Mexcp 
even  wltliln  the  limits  of  a  single,  or  at  leaat  of  a  few 
geiKrations,  f^eat  innovations  have  crept  in,  for  in  the  tinac 
of  native  rule,  fishing  was  in  the  hands  of  distinct  ca.stcs, 
but  now  it  is  only  here  and  there  that  one  comes  acro±« 
some  remnants  of  these  people,  living  in  small  communi- 
ties, and  frequently  in  the  ^catcst  poverty.  At  Comba- 
conum,  in  Madras,  tliere  Lh  a  tr.iditian  that  the  fiF^hing 
castes  resident  there  were  originally  brought  from  CoiiJA* 
vcrom  as  palanquccn-bcarcrs ;  while,  at  Broach,  in  BodDbay, 
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two  aub-dlvifiions  of  these  people  are  named  in  accoi 
with  the  villages  from  xvhlch  tbcy  originally  mif^ratcd. 

In  ij:itlve  SiiiK^s,  fi^h  have  obtainrd  grcai  cooitklgratioQ, 
more  so  perhaps  in  ancient  thnn  in  our  own  times.     Tha^H 
in  Mysore;  in  the  time  of  Hydcr  Ali,  very  atraigctit  fishery      ' 
laws  exUtetl ;  whereas,  ^t  f  he  prL-sent  tiiy,  alirri)!  two-tbinl* 
of  the  population  of  s^ome  divUionf;  of  the  country  oco- 
sionAlly  add  fishing  to  their  other  occupation?,  nendy  every 
villager  po&se<H^ing  a  fish^net  or  trap,  1o  be  employed 
occasion  or  oppontinity  arises.     Now  fisheries  we  open 
all ;  a  ^Sherman's   calling  is  no  longer  a  profitable  ociei 
mainly  <luc  to  the  li!il:ci](»    being   dcpopubled     When 
whole   districts  n/ere  let    to    contractors,  they   vr«f«  aoc 
^  short -aiv:htcd  ;i3  to  permit  £in  inJiscnminate  dcatructicn  ; 
but  upw  everybody  docs  as  he  lilies,  when  lie  likes  wlicxc 
he  Iikc-%,  and  how  he  liVes.     Thu«  it  hax  come  to  p2ss  that 
anionic  the  animal  productions  of  India,  fre^watcr  fbb 
meet  \^  ith  the  le^st  sympathy,  and  the  greatest  per^iccutiQi^^H 
many  form*  having  tc  struggle  for  bare  existence  In  rivera  ^^ 
which  perio<lically  dhntniati  to  small    stream.^,  or    even 
become  a  mere  aucce:i!hion  of  pooln,  or  in  tAnVs  from  wliich 
the  water  totally  disappears.     They  have  their  enemies  In 
the  egg  stage,  in  tiicir  youth,  and  during  tlicir  maturity; 
but  among  ttie<»c  man  h  their  (-iciest  foe,  ^  anyone  who 
doiires  a  fish  diet  captures  these  a«atures  whenever  and 
wherever  he  gets  the  chance,  irrespective  of  scaion,  age,  and 
siie.     In  cerl^n  districts  tlicy  simply  appear  to  exist  soMy 
because  man  and  vermin  have  been  unable  to  dci^troy  tbem. 

Fisheries  may  be  let  to  a  contractor,  and  if  their  extent 
Ts  large  he  takes  partners  or  9ublet&  portions;  AKDetftaoi 
be  employs  servants,  who  are  paid  partly  tn  raoney,  or  fiTod^ 
clothing,  and  lod^in^,  and  partly  in  a  thare  of  the  captorea 
Id  some  districts  the  lishcrics,  or  a  portion  of  thctn,  anx 
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dcd^Tcd  free,  but  a  h'cence  fee  h  charged  to  the  fishermen- 
Or  the  general  public  is  permitted  to  take  tiah  for  hoins 
confiunijiUon,  b«t  not  for  ^ale.  Lastly,  dq  rcguUtionx  aX  all 
may  exist,  due  to  the  general  poverty  of  the  fisheric*, 
pccuJiar  di^Bcultics  fn  their  capture,  or  the  general  impccu- 
nJdalty  of  the  inhabiUnts. 

When  the  public  h.ivc.  more  or  k*n,  depleted  fitheries, 
the  fishemicn  become  poorer  and  poorer,  uii]c3»  they  turn 
to  other  sources  of  obtiiining  oioney;  aX  first,  no  doubt 
pleased  nt  the  retntssion  of  rents,  -ind  the  removitl  of 
all  Tcntrictions  upcin  f;5hing,  they  employ  redoubled  energy, 
and  thus  augment  their  immedititc  promts.  Dut  soon  the 
genera!  public  find  that  nothing  precIudt^H  their  fishing  fn 
any  w^y  they  please ;  the  markets  become  gljCted,  and  tho 
price  may  fdU  from  tltc  want  of  puichaacra.  But  after  tw^ 
or  thr<rL-  yt:&tit  fi>ih  become  scarcer;  fishing  Is  no  longer 
remunerative  ;  removing  the  rcnt^  from  AahericA  and  throw- 
ing them  open  to  the  public  wilt  not  decrease  the  price  uf 
fii^h.  The  rates  ndfng  m  India  arc  comparative  to  what 
obtains  for  melt  and  ether  articles  of  aoimal  food  Fisher- 
mzx\,  living  on  free  fbhcn'ca,  do  not  dbpo&c  of  ihdr  cjipturcs 
below  market  rate  any  more  than  farmers  who  po<tt»ss 
rent-free  farms  sell  the  produce  at  Icm  than  their  neigh- 
bours, while  perhaps  one  of  the  widc?Et  spread  fallacies 
of  the  present  day  is  th;it  jjr.nnJtting  fi'ihmV.s  to  be  free  of 
rent  and  unreslTictcd  by  regulations,  i£  beneficial  to  Die 
fishing  population.  If  the  fisherman  bcnciits.  the  purcluiscr 
doc«  not,  and  their  misapplied  t^ncrgy  eventuates  innoihing 
but  small  6ab  remainin;;.  The  youn^  have  to  l^e  rained 
from  ova  of  ^uch  as  arc  merely  one  or  two  aca^on-'t  eld, 
while  the  younger  the  |)arent  the  tmatler  the  eggi^  and  this 
\i  probably  one  mode  in  wfiich  mccs  of  fish  deteriorate. 

The  rivers  which  have  Alpine  sources,  a«  nuch  which 
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descend  from  the  Himalayas,  have,  exclusive  of  springs,  two 
inusi  abundjiil  aourtcs  uf  rcplcmaHmnit  During;  tlii:  hut 
months  tJjis  is  derived  from  melted  ice  iiiU  snow,  while  during 
the  monioon^  the  r.iiiin  aj^ni:!;!;  wc  may  then  have  the  hill 
nvctn  forming  torrents,  ti»ng  nipully^find  itt  mpidly  aubaid* 
ingr  while  they  possess  no  contiguous  tanks  into  which  tAe 
fish  can  retire  Thc^c  animals  are  often  peculiar,  or  endowed 
with  means  of  existence  diffctin^  ffom  sttcJi  as  live  vrholly 
or  mo«lly  in  the  waters  of  the  plains.  Many  of  the  fish  are 
provided  with  adhesive  sucken*  situated  behind  the  lower' 
jaw,  or  pl-icctJ  nn  the  che?(I,  which  cnabtc  them  to  fix  thcm- 
<iclves  ^g^inst  rocks.  And  so  prevent  their  bcii^  washed 
away  by  the  Mrcam. 

Tljrou^h  tht?  ail  J  month*,  and  gen4rr;i11y  until  the  settle^ 
in  of  the  south-uest  monsoon  in  June,  nver*  are  at  tHdr 
lowest,  some  at  thia  pertcxj  (especially  in  hilly  n^oosjbdn; 
nierrfly  a  t^uccc^ntitin  of  |jitoK  united  by  Ji  more  or  Ictt 
in^Li^nificjmt  stream,  in  which  limited  localities  the  6sb  take 
refuse,  and  mixy  be  easily  secured  by  fishcrmca 

Ainon^  the  jrliflciul  Ciiusei  aftcctitiji  fi-^eries  In  many! 
djiitricts  are  the  irrigation  work«,  which  are  formed  by  throw- 
ing a  wcIr  or  bund  across  a  river,  and  diverting^  large  amount 
of  its  water  down  a  main  JrHgatinn  canaJ,  Thi%c  wrirs  n^e^ 
usually  built  as  stone  walls  across  Che  entire  breadth 
rivers,  (ind  consequently  impede  botli  the  upward  and  dovtn- 
ward  ]>aMage  of  fish  that  are  endcavourinp  lo  migrate,  while' 
should  they  be  sufficiently  high,  tliey  entirely  ttop  theoL 
Where  large  undcr-sluicc^  are  present,  fiithcon  poas  up  such 
when  open  ;  but  up  the  long  rarmw  ones  w  otmiaruard  in 
Madru,  the  &trent:th  of  the  current  renders  ibis  impossible 
The  unilcr-^utoes  ure  here  closed,  except  where  there  b  an 
excess  of  water,  as  during  the  mon.soon  nujnlhs  ;  and  as 
weirs  have  do  fish-pcisac&,  not  only  is  ascctil  towards  tbi 
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brcccling'grctinds  tatcrccptcd.  but  ftshcfmcit  take  the  oppor- 
tunity uf  capturing  Iht  finlirH  wliicli  :ire  (i(.'ta^tii^  licrc  Stand- 
ing on  tho^  weirs,  one  an  ^ee  the  ftah  jumping  against  the 
ot>9tructJon,  whicli  they  vaialy  hope  to  5urmount ;  some 
strike  agAinst  the  i>iers  of  the  hridgp.  orher*  Tall  itxtn  the 
caacaJc  which  descends  over  its  summit;  bat  to  them  the 
wfiU  is  an  impotable  obstacle. 

The  rrrigation  canals  may  be  said  to  \x  streams  oblninccl 
by  divcrttng  s  l^r^  :unount  of  water  Trom  a  river  into  a 
new  clianncJ,  and  this,  of  coarse,  would  be  Cikcn  from  above 
thr  wHr;  cfJTiscciiit'ntly,  -til  fish  dctncndingihc  river  become 
diverted  into  the  irrigation  canal  If  these  canals  are  con' 
structcd  for  navigation  oa  wdl  oa  for  irrigation,  t!ie  ftah  can 
pass  along  tbcra  ;  but  if  due  to  falls,  ihcy  arc  unsulted  to 
navI^lon,'UieD  the  fish  cxn  descend  them,  but  are  urablc 
to  re-aaocnd  They  thug  become  vast  fish  trajM,  wherein 
n\\  t)ic  Cnnty  liiluLitant^  ate  de^lio^ed  wbcTtever  the  cAn.ilt 
are  run  dry  In  order  to  examine  their  condition  tti  order  to 
see  whnt  annual  repairs  are  necesfiary.  fossing  off  on 
cilher  side  «f  thijae  canals  arc  lateral  irrigation  ehaufiels, 
which  arc  employed  Co  direccly  water  the  ctopfi,  and  at  each 
successive  rcplcniiihment  of  these,  another  fiho&l  of  fish 
passes  to  inevitable  destruction*  Unprovided  with  firjiing* 
at  ihcir  entrance,  and  tmly  kept  fillrd  nn  alternate  weeks, 
aU  the  luh  vhich  cmcr  invariably  perish.  The  same 
dcstructi\x:  process  exists  Uuou^houi  India  wherever  im* 
gatton  Is  corned  oa 

As  th«  yearly  nlns  cause  Inundations  of  the  country  by 
the  ovcrfloi^-inf;  of  the  rivers  and  tanks,  fish  move  about  in 
order  to  finJ  suitable  loca!ilie%  Cut  breeding  in,  and  the  small 
etrcoms  and  their  outleU  resemble  the  net-work  of  trrigation 
channels  Many  species  ascend  them  to  $p9,wtu  but  find,  at 
every  lufn^  appliances  invented  by  man   ready  for  their 
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dcRtmctfoa^  ?craon«  mxy  be  vv^itching  to  intercept  then, 
engines  or  traps  may  be  fixed  in  their  course  ;  cr.  sihoulil 
any  biccding  ivA\  succc-ed  in  cHceting  thdr  ascent,  mcan^ 
arc  ukcn  to  ensnare  ihcni  on  their  return,  whiUt  the  fry  arc 
destroyed  in  enormous  quantities— a  proceeding  which  hu 
been  declared  nut  to  be  w<i^te  Leeause  llic)'  are  eateiL 

Then  there  arc  tant*,  some  of  which  are,  others  are  not, 
in  connection  with  ninnins  water.  Should  they  entirely 
dry  up  during  the  hot  muntlu,  only  such  f  sh  ^%  bury  ihem- 
i;clve«  in  the  mud  will  survive  to  the  next  r:)iny  cica«3n. 
As  a  rule,  the  owner  of  a  tank,  \i  it  is  employed  a1«o  for 
iUh-culturc,  leaves  one  portion  (the  deepest)  in  order  to 
retain  s\ifFicient  water  to  keep  the  finny  residents  sJtvr, 
while,  during  the  hottcet  weather,  boughs  cf  trees  or  tatties 
are  pliiccd  over  this  locality  to  mitigate  the  heat 

The  fUlie*  whith  i(ih:ibit  the  fn^h  waters  cf  India«  Btmnah, 
and  Ceylop,  may  be  divided  into  (i)  tho^  which  enter  from 
the  sea  for  breeding  or  predaceous  puq)octes  ;  and  (3)  such 
2S,  mcifc  <ir  Inn,  ]i:u-s  tlicir  lives  without  desecifduig  to  the 
s^alt  water. 

All  cxliau5tivc  account  into  the  strictly  frcsb-nrater  forms 
would  doubtless  be  irteresting  scientifically,  but  hardly  90 
to  the  liiherman  or  |*€iierat  reader;  consequently  I  tlull 
restrict  myself  to  obflcrvini;  that  the  riahcri^s  alluded  to 
contain  about  5fig  xi>etnci,  apiicrtaimng  to  dglity-scvca 
genera.  Of  the  epiny-raycd,  or;^i"rf«/A^/irjx>^«oirdcr,we 
have  nineteen  genera,  tlK  members  of  which  are  mort 
numerous  tn  the  mariEimc  districts  and  deltas  of  lai^ 
rivers,  whik  their  numbers  decrease  as  we  proceed  further 
inland.  Fcwarc  of  much  economic  importance,  if  wc  except 
the  common  gnhy,  f^'^wnt-^^  {Ma^tiufmMid^\  tlie  sn^c- 
headcd  walking  fishes  {OfiAk>cff^aJtiia),  and  the  UbyrinthU 
form  climbing- perch  and  it»  alika.    Among  tbcoe  forma, 
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the  sefnt'anii>hibious  walking  fishes  deserve  especi:tl  notice; 
owing  to  thciT  great  coonomic  importance.  When  pollu* 
tions  or  pjx£Qnou<  substances  find  access  to  niters,  or  mud 
ift  carried  down  in  such  i^uantitics  a^  to  choke  the  gills  cf 
most  forms,  these  OphioccphalidK  are  almost  unafTcctcd, 
for  brrathing  atm<i%phrtic  atr  riirrct^  the  prcsptice  or 
absence  of  Huviatiie  contamination  U  not  of  such  material 
ccn^cqucncc  to  their  existence  They  arc  able  to  live 
until  the  ])OL5on  has  pa^c<I  down-strx^am  and  the  waters 
arc  again  purified.  Of  the  sbcat-tish,  or  3calelei»  »iUi- 
,  wc  have  twenty-six  ^ncra ;  tlic  mouths  of  these 
IIS  an:  pivvidcd  ^Itli  fieiuiiUvc  feelers,  whit:l],  lervln^ 
aas  organs  ol  touch,  aasii»t  them  uthile  Keeking  their  prey 
in  lurbkd  waters.  All  that  arc  of  sufficient  sue  arc 
C8tet:mcd  as  food^  akhou^i,  owing  to  their  propenHtt/ 
for  consumtng  unsavory  substances*  thdr  wholcsomenesa 
appears,  «t  times,  to  be  questionable.  The  next  three 
genera,  gni-pikc  {B^Ion^,  Cyprinudon,  and  Haj>!ochilu^ 
arc  of  but  little  value,  but  the  thirty-live  genera  of  caq» 
and  loaches  arc  of  tlie  (greatest  posjtiblc  con^ucnce,  tLfTord- 
ing  a  large  amnunt  of  food  to  the  ^xipulatiun  of  the  country* 
The  rcoialning  four  genera,  eon^Uttng  of  the  curiously 
flattened  Nt^t^ffrus,  and  three  forms  of  cds,  arc  of  but 
litlli?  mcrcanlilc  Itiipaitancc. 

The  various  modes  In  which  the  reproduction  of  these 
fishes  b  carried  on  is  a  most  necessary  investigation,  and  in 
briefly  considering  such,  wt:  mut&t  inquire  Into  wliat  migr^t- 
tions  tUey  undertake  for  thi*  purpOTte }  Wht'thcr  the 
parents  are  monogamt^us,  pol>i;amous,  or  are  cinnuab 
dying  ii^-i  tlic  reproductive  proccsshas  been  accomplished  ? 
The  time  of  year  when  spawning  occun  ?  Whether  such 
is  or  h  not  dcletcHous  to  the  parent  ?  The  size  of  the  eggs, 
their  colour  \  whether  they  float  or  ^iik ;  arc  deposited  in 
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running  or  !itagiiant  waters  f    If  tbcy  arc  covctcJ  or  lel 
uncovered  in  thdr  nests  f     If  the  male  carries  them  about 
or  protects  th<:m?     C^n  their  germination  be  retarded  by 
artificial  means  cr  naturiil  cabases,  as  by  the  action  of  cold 
or  their  immcrdon  in  mud  ? 

Thnt  anadromous  fornix,  as  the  salmon  or  stiAd  of  Kuropc 
or  the  hJlsa  (OmJ>£v  palai<Ut)  of  Iiidra,  pass  from  tJic  sca 
to  the  frcidi  wutets  to  deposit  iJicJr  eggs  In  localities  mo^t 
suitable  for  ihdr  receptioo,  is  well  known.  If  we  cxAmioc 
into  the  migration  of  Indian  fi^he^  for  breeding  purposcsin 
fresli  w»ter>i.  u'c  find  such  takes  place  under  thtee  condition^ 
vii. : — (i)  anadromous  forma  from  the  sea  to  the  frcihwatcre; 
as  already  adverted  to;  (2)  auch  ftpccicft  as  maybe  eon- 
sidcred  pcrtainitig  to  the  mountains,  or  cite  dejioait  their 
ov:i  in  the  rivers  of  the  liilla  j  (3)  *uch  as  are  re^trieted  to 
the  plains  but  which  Itkuwiie  undertake  certain  changes  of 
locality  at  these  periodft^  Of  the  mignitory  hill  £shr^  the 
various  forms  of  lojge  barbels,  Uar^ta,  tcmKd  JfntJias^^s, 
fumifth  good  examples,  In  the  tlimalayad  they  ascend  the 
main  livers,  but  lum  into  the  iside  streams  to  breed  :  while 
on  the  le«s  elevated  Ncilghcny  mountains  In  tUc  Madras 
Presidenc)-,  the  same  phenomenon  occiirs,  but  with  this 
diflcrcnoc,  that  they  deposit  their  ova  in  the  malii  !»ueani;i 
because  ^nch  arc  small,  and  pcrhapsdueto  their  never  being 
replenished  with  snow-water.  Occasionally  tlic  fisfa  are  too 
large  to  a^cnd  tlicsc  mountain  Hverx  when  they  would 
appear  to  breed  at  the  basea  of  the  hUU  ;  whetlier  it  s  from 
the  ofT^pring  of  such  that  thU  (;enuH  has  extended  through 
(lie  plains  it  b  not  my  purpo.sc  to  inquire  in  this  place 
When  the  riumi  er^mmcncc  berng  in  flood,  aduttK  arc  alilc  to 
ascend  to  feeding  grounds  wtuch  u-crt:  pruWously  inaccessible 
to  them.  Having  spawned,  they  keep  droppii^  gcatly  dowa 
stream,  during  which  time  the  amount  of  water  is  diminhli- 
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Tng  \  thuK  thtf  ova,  wli<;n  Imtchcii  Jtre  ramipltfterly  cot  oAT 
from  ihc  locality  where  their  parents  reside,  precluding  the 
poMibility  ff  their  devouring  tfacnu  The  Cry,  ccnscquentJy, 
have  ihc  hcaids  of  the  rivers  to  themselves  hi  perfect  security, 
and  each  torrent  becomes  transformed  into  a  smaU  streara 
latcrMTctcd  by  poob,  where  they  can  remain  until  the  next 
Tdin?t  ciwhle  lliem  to  descend  lo  thr  bfj^cr  rivers.  Of  the 
migratory  fishes  of  the  pl^uns,  wc  nuy  obJiervc  many  fonn« 
of  CArp>  ^^d  lhi<  ta  more  particularly  perceptible  where 
impassable  weirs  exist  acro^  the  rivers ;  here  they  may  be 
perceived  actcmptin;;  to  jump  over  the  obstruction,  and  bo 
comraon  U  this  phcnvmenun  Ui^t  U:c  natives  of  India  hang 
ha»keLi,  clutlix,  even  native  cots  turiicd  upside  down,  or 
anything  equally  suitably  ovt^  the  sides  of  the  pi^rs,  and 
into  thiit  the  fish  fall 

In  Asi-ttic  waters  wc  have  monc^mous  and  polygamous 
forms  of  li£h  and  other  phenomena  as  to  breeding,  which 
descr%'C  attention.  The  valkintT*  ^  snakc-hcadcd  fishes. 
Opfilictphiiiiiim,  of  India,  ar<l  nlht-r  aniphihtou>«  gencr^  are 
perhaps  the  best  known  of  moQogamous  fi^hc^;  some  of 
tht^ni  rriMe  in  punds,  others  prefer  rivers,  when?  they  take 
up  their  residence  in  deserted  holes,  which  they  find  in  the 

iks.  The  pond  5i>cctcf(  delist  in  lying  at  the  gra»y 
"fnargins,  wh::re  the  w>-iter  i-t  not  ilcep  cninrgh  la  onvcr 
them  ;  and  here  they  arc  abJc  lo  respire  atmospheric  air 
dinxt.  The  striped  walking:-rish  constxuctd  a  nc:it  with  ii^ 
tail  among  the  vegetatioiv  and  bites  off  the  cods  of  the 
water  we^d» ;  here  Che  ova  arc  deposited,  the  male  keeping 
guard ;  but  should  be  be  killed  or  captjrcd,  the  vacant 
pn«t  i*  filled  by  lii-i  partner,  Tljc  iiisx-ir,  CaUuhtkys,  of 
Soutb  A  tncrica,  is  likewise  oaorwfifamousv  constroctiog  a  nest 
which  ic  also  defends.  The  majority  of  ^hes  unqucstioD* 
ably  are  polygamous,  «*  has  been  repeatedly  observed,  and 
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perfiaps  2£,  distinctly  among  thft  juilnnon  ^a  any  otbcr  form 
in  &  wild  sUtc,  and  Ukcvt-iac  in  aticklcbaclcs  rc^dcnt  la 
aquaria ;  while,  doiJbtlc«9>  fishes  which  migrate  in  vho^Jfl 
for  breeding  purposes,  a^  tlic  mackerel,  hcniA^  or  some 
fomis  of  cafp,  arc  all  polyjjajmjwii. 

The  time  of  year  iA  wliich  spavi-nlnf;  is  elTcctcd  vadcs  in 
accordance  with  the  locality  4nd  tltc  Tamily  uf  fish:  Thb 
again  ;tp|K:;tis  to  Ijc  fuitlier  nttvce^itible  of  mudijicuttons  in 
accordance  with  the  temperature  of  the  waiter,  and  many 
other  local  causes,  vhilc  llicrc  arc  some  fishes  which  only 
bieed  once  a  year,  others  more  freijuenlly^  1  must  here 
premido  that  some  fiabca  do  no/t  appear  to  feed  during  the 
season  of  depositing  their  spawn,  as  the  lalmon,  the  shad, 
and  the  siluroid  Ariitus.  In  India  nn  anndromoiu  shad 
termed  "rulla*'  in  Iht  Indus.  ^'Ulum"  by  the  Tamila, 
"  Sablc-foh  "  by  the  Madrassccs, "  i*alasah"  by  the  Tdinfi^s, 
"Hilsa"  or  '*insha"  in  Bengal,  "Nga-tha-louk^*  by  the 
IJurniese,  breeds  in  rivers  as  already  described  In  Siod 
they  AACcnd  the  Indus  in  Fcbruar>'  to  »pawn,  descending  in 
September  In  the  Cautery,  in  M-Ldroc,  they  pa«c  up 
when  the  first  burst  of  the  June  monsoon  fills  the  river,  and 
continue  doing  so  for  the  succeeding  four  montJ^s.  In  tlie 
Kbtna,  whicli  has  a  far  gtcatc^r  velocity,  but,  similarly  to 
the  Cauvery,  is  filled  in  June,  they  defer  their  ascent  until 
September,  but  Jt  is  not  until  the  end  of  the  montK  or  con* 
mcncement  of  October,  wlicn  tlic  w-iters  are  subAiding,  and 
their  velocity  decreiiiin^,  that  the  majority  anivc ;  vrhcreos 
in  the  neighbouring  river,  the  Godavery,  U  which  tlK  current 
\&  lc*»  rapid,  the^c  fishes  ascend  earlier  to  ipawn,  being 
most  numerous  from  July  to  Scplcniber.  In  the  llooghly 
llicy  continue  ascending  throughout  the  June  mortM>on,  and 
many  arc  found  still  tr  roe  tn  September.  The  main 
bodies  of  these  fi«h  ascend  the  Urge  rivers  of  India  und 
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Bttffnah  gentrall/  when  ihc  Jimc  in(in,socin  commrnce?,  btit 
not  alwa/g  at  the  game  period,  such  apparently  at  times 
being  dependent  upon  the  rapidity  of  the  curreat  anU  other 
c;iuse5.  That  iX  U  not  st)ldy  due  to  the  presence  of  r.iin- 
water  Eloodinj;  Che  river  is  evident,  because  those  of  the 
Indus  and  Irrawaddi  arc  mainly  cAU5cd  by  melting  snovk^^ 
at  tMt  |K*riod,  and  ]tkrwi*c  in  the  Litter  rivt^r  thcsr  fishes 
push  on  to  Upper  Burmah,  to  which  country  the  monsoon 
scarcely  extends,  but  where  the  inundations  are  due  to 
snow  floodSv  Probably  the  cause  of  the  majority  of  fislict 
at  these  various  pt^riods  ascending  the  diiferent  rivcra  to 
spatvn  may  be  due  to  their  having  been  bred  there,  while 
inherited  Instinct  causes  ihcm  to  seloit  the  most  suitable 
times,  when  the  fihallows  are  covered  with  watcr^  and  «^eiit 
\^  rendered  practicable. 

It  is  evident  that  members  of  the  same  family,  gentt«,  or 
even  species,  may  spawn  at  very  different  periods,  due  to 
local  orclimotic  causes.  There  arc  also  fishes  which  deposit 
their  ova  twice  yearly,  if  not  more  frcciuently;  these  are 
£encrallyfrc3h-watcrrorm3«and  not  rare, especially  In  tropioil 
countries ;  as  an  example,  we  have  the  waLkln^fishe:!. 

Whether  spawning  exerclaca  any  deteteriou*  effect  upon 
the  parent  fishes,  two  replies  may  be  Riven,  as  in  some 
ca^s  It  renders  their  ilcsh  unwhotc^iomc,  while  in  others  it 
doea  noc  cause  their  characfcr  as  to  food  to  be  much 
altered.  The  shad  in  the  East  arc  excellent  eating  up  to 
the  period  when  they  have  de]X)sitcd  thdr  eg^  stibaefgueot 
to  which  they  become  thin,  flabby,  and  posiUvely  unvrhole* 
iiomc,  Frc^h-wuter  ft^die^  th-il  deiw-isit  a  MTiallernmnbcr  of 
egg*S  or  pethapa  do  so  more  gradually,  or  twice  at  leart 
during  tbc  year,  do  not  invariably  appear  to  be  M>  dclc- 
teriously  aflfccted  by  breeding. 

The  ^le  of  the  eggs,  their  colour,  and  whether  deposited 
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faandL  vaoK  hxve  bt^  ■S^  ^  ^  iem  of  Ae 

«k1  aCPaattif  Ctfpf  (AtnUw^    In  socfa 
twice  A  year,  and  fikcvtae  prated  their  yooa^  de 
<ifggg»iile—thanwhjft  jcntiallyofataiQB  fai  «her 
tbui  m  a  nolkng-^fii^  (Cy^Mc^tikftifi  I  Covad  4700. 

Ropccdog  dkccotovoT  &ih  cg]>s.  tbcy  an  voy  ctivcni- 
fted ;  In  soaae  Erob-watcr  sIlDroftdf  ibry  are  oCi  ^la  pe^ 
Krcen.  aa  in  tiic  scorpioo  £sh,  ^Acsp|r»Mfatf  ftttaHs, 
Reganfine  the  toc^tka  «bcrc  fiah  dcpovct  tfadrcgsx  tbcse 
aiv  excccdln^y  variom^  as  m^ht  be  antinpatedt  oarng  to 
aocic  fioUBe  in  the  water,  wlulc  otbcn  Soot  Tte  gsr-feli 
<Jb&>jT^,  and  the  Aying'luh  (£j^tTtMs\  have  GUmcots 
•prio^tiig  from  tbctr  rgg^  T-^  th^  purpose  of  artachmcnC  to 
cofltlfiiOtia  objects ;  othcn  arc  coveted  with  a  clutOMm 
>ccrction.  lii  (rcA  watcn  C£ss  may  rcouun  at  the  bottom, 
cither  covered  or  unoovered 

AiDQi^  the  marine  silandcb  {Art/ira),  tn  socnc  forms  the 
male  carries  about  the  la^e  eggs  io  his  nwuth  until 
hatched  ;  or  it  may  be  thst  he  only  mnovi^  them  from  oi>e 
»pot  to  another  to  avoid  come  impending  danevn  However 
thU  may  be.  I  have  netted  many  along  the  aea-coaat  with 
from  10  to  zo  «^gs  In  tI>cEr  mouths,  and  In  one  example 
vaa  a  young  fry  junt  hatched  In  none  oi  these  large  males 
was  th(.Tc  a  traoc  of  any  food  in  their  Moiaacha. 

Blocb,  at  ihc  end  of  the  \aM  century,  made  many  cxperi* 
ment»  n*  to  the  feasibility  of  fisli  being  artificially  hatcbedL 
and  aJ>o  whetJicr  It  could  be  possible  to  convey  the  ova 
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n  safety  for  any  coi^iiittcrablc  distance.  He  proposed 
placirte  tlic  eggs  of  pond-flih  in  mud,  similar  to  tJut 
cxLHiing  It  the  locality  Troni  whence  the  eggs  were  pro- 
CLfcd,  and  h«  believed  chat  when  the  maas  h^d  dried,  they 
could  be  thtts  removed  withotit  injury,  from  oik  pond  to 
another.  His  propns;!!  wxs  li;L*(cd  Vk\y-\\\  the  ihcor/  tti^it 
frcqitcntly  on  dricd-up  pond^  being  rtfiUed  witli  water, 
young  B^  appcAf,  &nd  which  could  only  be  due  to  the 
L^'gs  having  been  present  in  the  mud,  but  with  their  germi- 
nation  suspended.  In  India,  as  ponds  dry  up,  some  of  the 
fiah  contained  therein  descend  into  the  mud,  where  they 
;c«tivate  until  the  next  ye^ir'n  ruin^  wA  in.  A«  ihefte  com- 
HKnce,  and  the  mud  liqueficis  *i*h  arc  perceived  diverging 
in  all  direction,  up  every  watercourse,  no  m.itter  how 
small,  or  how  lately  It  may  have  becEi  dry,  while  in  a  few 
day*  fry  arc  distribuicd  everywhere.  Where  the  eggs 
come  from  which  huve  produced  these  fry  la  a  very  IrH 
terc^^ling  subject  for  inve-stijr;4LU>n.  H4ve  they  lemained 
inside  the  mother  lish,  and  did  she  deposit  them  as  soon  as 
the  rains  set  her  free^  I  cannot  accept  this  theory,  because 
I  have  witnessed  5sh  rcruoved  alive  from  the  mud,  but 
they  bad  DO  ova ;  and  secondly,  because  the  fry  are  ko 
soon  hatched  after  tl^  setting  m  of  tlie  rain\  while  none 
c>f  thcrKc  fish  -Ai\t  ovi-vivip;vTtms.  It  srcms  more  rc-asonable 
to  suppose  that  the  Tcftilised  egg*  arc  embedded  in  the 
mud,  and,  as  soon  a3  the  rain^  occur,  they  become  hatched 
out.  and  this  would  give  us  FCd«on  for  attempting  to  ascer- 
tain whether  ova  of  pond  f^shef  imbedded  in  mud  eoutd  b? 
3ucec»sfully  transported  long  distances. 

We  know  that  gerniinattui:  \A  fi^tb  ei^gn  can  be  rctAfdcd 
by  cold  In  fact,  by  the  use  of  Ice,  those  of  trout  and 
nalmon  have  been  nofcly  conveyed  to  Tasmania  and  ehi^ 
r/hcre,  and  from  America  and  Cinada  to  Euro|K-. 
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From  tl«  inform^itiDn  cftllccttd  brtwwn  iS/k)  jind  1S73, 
it  appeared  ihM  the  fishcrie*  in  our  Indi.in  Empire  in  olden 
times  were  royalties,  mostly  let  out  to  contractor^  who 
ftlonc  in  Ihcir  respective  districts  ponf^essed  tlic  nght  to  sell 
fish,  while  they,  as  2  rule,  permitted  the  people,  on  pay- 
ment to  capture  sufficient  for  their  hcu^holds-  It  was.  in 
fact,  A  licence?  on  payment^  n^uiunble  at  wilL  Rctnainn  of 
thU  custom  nill  exUt  in  Lahore,  while  the  leaj^tnff  of 
Ashcncs  is  even  now  in  force  in  many  portions  of  India. 
Along  the  HimaUyas,  In  the  Kangra  and  other  difitricts, 
the  petty  rajahs  adopted  a  different  method  To  tome 
pcmons  they  gave  licences  to  supply  the  lish  marl(ct%  of 
wtiich  thc^  virtually  made  tlieni  mnfioj>o!i«t^  while  othrra 
obtained  licences  for  fishing  with  smnll  nets  for  home 
conaumptton,  but  not  for  sale.  In  Burmah,  under  native 
rule,  a  similar  plan  wa*  carried  out  There  wvrc  no  frw- 
fisheries;  but  mhabitantu  had  the  privilege — or  perhaps 
rii;hE — Co  fish  for  home  consumption  on  the  payment  of  a 
fixed  annual  muui  to  tlic  contiaclor  fur  the  dl^ttict  in  which 
they  resided.  It  U  believed,  under  native  rule,  the  erection 
of  fishing  wcira  wa-i  permitted  in  -neveral  of  the  streanu  in 
the  IlirDaUy^s  but  not  to  the  extent  that  ihey  arc  »l  the 
present  day.  In  some  <tii:tHcU  landou-ner*  c^'en  now  raise 
an  income  from  the  fisheries,  claiming  a  third  of  the 
c;ilitures  or  a  certain  amount  of  money.  Some  of  cur 
officials  consider  that,  as  Govemnnent  ha*  permitted  indi^ 
eriminatc  fshing.  the  excrd^  of  long  practice  has  converted 
such  Into  a  cx>mmiti)a1  right 

As  British  rule  h%$  gradually  superseded  that  of  the 
native  princes,  so  the  modes  in  which  fisheries  were  leased 
lias  bojcjmc  widely  different  and  In  perniancnlly  settled 
estate^  unless  a  stipulation  to  the  contrary  exist*,  they  go 
with  the  land^     In  some  localities  tt  hoii  been  decided 
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Uic  adjacent  villagers  or  people  possess  certain  commuiiftl 
nghts  with  respect  to  them,  dnr^,  it  *rrm^  mont  probable,  to 
ft  misapprehension.  Although  it  may  have  been  proved 
that  the  landowner  never  received  more  thsn  one-tJiird  of 
the  produce,  this  does  not  demonstrate  that  the  other  two- 
thirds  were  public  propert>'i  but  that  sttch  cxprei^^ed  the 
share  accruing  to  the  lishemian  in  return  for  hU  Ubour  in 
cNptunng  the  fiiih.  Ti  is  the  rule  in  Indiz  and  llurm^ih  to 
remunerate  b/  the  proceed* — sometimes  the  working  fisher- 
man has  to  disj>oac  of  his  »h»ire  to  the  contfactcr  or  lessee 
at  a  given  rate  ;  more  rarely  the  fish  are  sold,  and  be 
rccdves  a  proportion  of  the  returns,  or  he  may  be  paid  in 
kind.  In  the  manual  of  the  Madura  district,  it  Is  remarked 
that  a  letter  of  1713  states  that  the  fishery  of  a  single  tank 
produced  occasionally  as  much  aa  30oo  crownn;  and  that 
sums  so  realised  were  Invaridbly  applied  to  the  execution 
of  repaint.  In  :(ome  localities  the  British  Government 
leased  fisheries,  or  imposed  a  tax  on  the  fmplementa  of 
fishiiig,  or  a  capitation  tax  upon  the  fishernien.  but  without 
interfering  with  the  manner  in  which  the  fisheries  were 
conducted.  By  decrees  the  tax  on  fishing  impkmcnU  was 
t^kcn  of(y  but  the  Hthennen  .itill  become  poorer,  siaii  in  184^ 
at  lea^t  in  Madrav,  many  leased  fisheries  were  thrown  open 
to  the  public,  revolting,  a^  they  were  not  reflated,  in 
unlimited  licencei  and  thus  an  intended  boon  eventuated  in 
their  dcpopuiatloa  In  Burmah,  the  pracdoe  of  employing 
fixed  cnj^incs  in  irnj;:atcd  lielda  and  watercourses  very 
largely  incrca^^cd  when  the  native  n^W  became  abolished, 
^  did  also  the  custom  of  throwing  wctrs  across  creeks  and 
minor  atreamSw 

Free  fisheries  have  been  prritiiited,  due  to  Mcveni!  causes, 
such  as  the  difficulty  in  making  them  sufficiently  retnuncT- 
atlve  to  bear  taxation  or  the  incidence  of  rent;  this  may  be 
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owiftg  lo  Uie  rapiditj'  of  the  curfcnl,  the  paucity  of  Asll  at 
in  some  fijU  streams  And  depopulated  rivers^  the  depths  ol 
tanks  the  presence  of  foreign  sabstanccs  in  ihcm,  or  the 
poverty  of  the  ficncral  populalioa  How  jrmerol  and  tndis- 
crintiiratc  fishirg^  ruinx  fi,*iht;rtc3.  without  any  com mcn«Li rate 
beivefit  accruing  to  the  public,  1  liavrr  a1rc;tdy  stated-  In 
these  deteriorated  but  public  fi^hcries>  as  soon  as  th« 
monsoon  has  set  j'n,  and  the  fry  are  eoirimencin^  to  move 
about^  women  and  children  are  daily  engaged  in  searchn^ 
for  them  in  cvcrj'  sheltered  spot  where  they  have  retired  for 
security,  as,  not  being  able  to  face  strong  cuireots,  or  live 
in  deep  water?,  they  naturally  report  to  the  growy  but  in- 
undated borders  of  rivers  and  tanks.  Kv^ry  device  that 
can  be  thought  of  Is  now  called  into  ii.ic ;  net*  «hkh 
will  not  permit  a  mosquito  to  pass  are  employed ;  even  the 
use  of  cloths  may  be  frequently  observed.  Ncithcf  arc 
tlie  iij^cukural  population  idle.  Tlicy  connlnict  trajis  ci 
wicker-work,  baskets,  and  nets  ;  these  traps  permit  nothing 
but  water  to  pass,  and  a  fi^h  once  inside  Is  un&bic  to  rcluiru 
as  itiey  re^iemblc  some  of  our  commoner  kinds  of  rat-irap^ 
So  soon  as  ftsh  for  the  purpose  of  breedioj;  cofomence 
passing  up  the  small  watercourses  at  the  side*  of  riven  and 
fitreamSj  these  implemaits  of  capture  come  IntoiiKe ;  breed- 
,ing  fish  are  t:iken,  and  the  few  which  surmount  the  obstruc 
ticns  find  the  trap*  reversed,  *o  ihdl,  although  they  have 
ascended  in  safety,  tl  i«  by  no  mean*  improbable  that  their 
return  to  the  river  will  yet  be  cut  oft  In  Bumuh  a  Urge 
trian^lar-sh^pcd  basket  ia  employed  In  places  where 
trapping  ia  difficult,  and  &  pair  of  buffaloes  having  been 
harnessed  to  it,  such  ii  drA);i;ed  through  the  loealttiei 
inhabited  by  the  fry.  Even  when  there  are  no  restriction^ 
luhermen  often  find  it  advantageous  to  ply  their  occnpatioit 
in  concert,    Somctimei  hx^t  bodies  of  vilUgcn  proceed  at 
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certain  seasons  of  the  year  to  rivers  which  can  b&  easily 
bcindcJ,  having:  done  which,  they  kUl  every  fish  they  are 
able. 

In  investigating  what  U  the  minimum  size  of  the  meshes 
of  the  net5  in  general  use  in  India  and  Burm^h  (exdudiai; 
Slnd),  where  no  regulations  exist  declaring  what  ^nrh  should 
be,  I  received  the  following  replies  from  ninety-one  native 
cilidala*  who  refer  to  5uch  ia  iaclics : —  • 

ICiEin  5wc  ifl  incba  b<i«««  knot 

I  I  inch. 

5  Below  I  inch. 

I8  ,.     - I  iocb. 

5  \    n 

M  I    .1 

<  it. 

S  in 

■»  !    » 

4  »  fV  rt 

>  i'*   n 

3  -     "  A  « 

1  •■  ■■  »  ^  •«  H  i*  rV  If 

And  out  of  seventy  more  returns,  fifly-threc  ofEiciah  com- 
pared the  SI  jc  of  the  mesh  to  a  grain  of  wheat,  moihi,  mucc^ 
gram.  dliolL  lamp-oil  seed,  barley,  tamarind  seed,  a  small 
pea,  a  pcppereoni,  a  ldri;c.'  nccJIe.  a  bodkin,  «pnll,  coarvr 
muslfn/' will  ensnare  a  ijn;it,"  or"  hardly  anything  will  pasis," 
The  remaining  seventeen  dcacnbcd  the  amallc:;t  siie  aa 
follows  : — Site  of  finger  or  thumbs  five  \  of  half  ring-^nger, 
t^-o ;  as  big  OS  a  broomatlck,  odc  ;  siu  of  half  nipee,  one ; 
of  a  four-anna  bit,  one  ;  of  a  quartcv  of  an  aniu,  ooe;  of  « 
two-anna  hit,  five;  of  a  pir,  one. 

The  site  of  the  mesh  must  to  a  certain  extent  be  made 
to  suit  tlic  water  to  be  iiaJicd  and  the  (^^hes  to  be  captured  ; 
thus  \*ery  small  meshen  are  uniuited  for  rapids.    The  figures 
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here  given  show  (i)  the  site  of  the  mesh  in  a  drag-net  em- 
j^kiycJ  «1uiLiig  the  raiii^  tii  Ori^^a.  As  the  water  subsides 
and  the  finhcrmen  are  able  to  w;ide  up  to  their  waists,  the  size 
of  the  moth  is  incrcucd  (N&  z) ;  and  jin  the  waters  bc^in  to 
clear^  Ncl  j  conies  intu  use  ;  ;tnd  in  the  coi6  mundis  Nu,  4. 
Young  f/y  commence  moving  about  at  the  first  freshes. 

The  fixed  engines  cmplo>xd  in  India  and  Burmah  (see 
Plate  I,)  are  mainty  diiH^lble  into  two  forms — (j)  tho«e 
nianur^ctured  of  cotton,  hemp,  aloe  fibre,  coir,  or  some  such 
material ;  and  (z)  others  constructed  of  ^pllt  bamboo*  rattan, 
reed,  grass,  or  some  more  or  less  incbsilc  substance.  Those 
whieh  Are  manufactured  of  elaatic  sul^tances  include  all 
stakc-ncW,  but  when  the  mc^ca  arc  of  A  fair  mc,  they  arc  a 
legitimate  means,  when  iimijeriyemployccl,  for  the  capture  of 
fish,  but  arc  occasionally  to  be  deprecated,  especially  when 
used  solely  to  take  such  as  are  breeding.  I3ui!n5omccf  11Lc^e 
Implements  the  sire  of  the  mesh  Is  so  minute  that  no  fish 
are  stblts  to  pa^s.  There  it  st;inds,  immovably  tixed  across 
an  entire  waterway,  capturing  cvciylhing,  the  water  bein^ 
literally  strained  ihrtnigh  it.  In  one  Jnstancejn  the  Punjab, 
&  whole  drove  of  mahoseer  wcfc  observed  to  be  captured 
by  natives  fixing  a  net  across  a  river,  and  then  dra^King 
another  down  10  fr,  thus  occasioning  wholesale  destruction, 
and  niinui;:  the  rod-fishinf*  for  the  succeedu^  seasoiL  This 
pi^n  IS  a  very  common  procedure  tliroughout  India,  as  in 
also  con*1ructin^  e;irtht*n  dam*  ;vt:ross  sueams,  leaving  a 
channel  or  opening  thnjugh  their  centre,  where  a  pursc-net 
ia  fixed,  and  arrc^tA  every  descending  fisK  The  largest 
numbers  are  taken  towards  the  end  of  the  rainy  season,  for 
as  the  wnterri  fall,  countless  lakes  and  pools  of  all  sires  arc 
formed  or  the  low  lands  in  the  vicinity  of  ri^trrs.  Thes^ 
whidi  during  the  flocdB  were  lateral  extenfions  of  ih« 
stream,  now  become  lakes,  having  one  or  more  narrow  out- 
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lets  tntc  the  river ;  across  each  opcniog  nets  arc  stretched, 
**r  a  u'dr  of  grass  constructed,  and  cvi^iy  fish  whJdi  h^is 
wandered  up  becomes  a  certain  prey  to  tlie  fi^hennen. 

Fixed  <:n|^nes  constructed  of  non-ctantic  substances  arc 
still  more  dnttuctivc  to  fisli  tKan  arc  such  a-t  are  ni;idc 
of  net,  and  which  are  more  liable  to  be  injured.  Their 
forms  ATc  exceedingly  numerous,  their  sizes  infiDite,  while 
the  interstices,  between  the  substances  of  which  the  weirs  or 
traps  are  composed,  appear  everywhere  much  the  sam^ 
whether  examined  tn  the  gMta  of  Canara*  the  Yomaa  of 
Pegu,  the  Himalaya  or  on  Ihc  plaias  of  India  or  Burraah. 
Still,  local  iniluencc$  must  occajsion  certain  modificatiom^ 
while  Kome  are  solely  employed  for  taking  Lai^  fish,  others 
for  fry^  and  a  few  are  employed  for  both.  In  hilly  dis- 
tricts, a*  the  monsoon  floods  subside,  and  the  Impcttioslty 
of  the  mountain  torrents  ha^  decreased,  tbey  can  be  erected 
without  being  liable  to  be  washed  away.  Up  tlic  hill 
streams  (as  1  have  already  observed),  some  of  tlte  mc^t 
valuable  of  the  carps  ascend  tn  breed,  but  now  there  arc 
but  few  ihat  iirc  not  wcircd,  and  the  piireut  fishes  have  the 
greatest  difFicuIty  in  reaching  their  spawning  grotinds. 
Seme,  however,  £urmount  the  obstacles  mbidi  oppose  their 
aiiLCJil,  A  fevv  deposit  tlkclr  spawn  ;  this  completed,  the  nuin 
are  now  passing  off,  the  force  of  the  current  lessening ;  and 
theje  parent  b&h  commence  descending,  trying  to  refrain 
their  low  cotn^lry  rivers.  I  omit  in  t)us  place  how  spearing 
gnatching,  or  »na^ng,  netting,  and  angling  are  carried  on, 
only  referrini'  to  how  fixed  enf^iitcs  are  employed.  Weirv 
are  now  erected  every  few  uitlcs,  tltrough  wluch  tlie  waters 
of  the  hih  streams  are  literally  tttrained,  wldle  each  is  fitted 
^th  a  crtiiv«  or  fishing-trap.  The  probabihties  are  that  the 
great  majority  of  the  maha^ccr  which  reach  the  rivers  of 
the  plains  are  the  last  year's  fry  that  have  fortunately 
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escaped  dcstniction  dnrlfig  the  dry  months,  and  with  th« 
first  floods  have  obtained  a  free  passa^jc,  due  to  the 
sUuidtiitf  wclis  luvlng  bccii  swept  away,  Wkkcr  Ifap*  are 
Ukewbe  constructed  across  convcnien:  rapids ;  here  fcjw  fijsh 
ean  pass  without  eiitcnnfi:.  while  these  are  examined  twice 
d-iily.  Or  Miould  there  be  no  m|iid:«,  such  are  ftrtfficiall/ 
f<>Tmed  by  laying  large  stones  in  a  V  shape  aeross  a  stream, 
while  at  the  apex  of  this  a  trap  is  fixed.  Or  a  mountmn 
Aticam  is  conducted  down  a  slope  over  a  lartic  conceive 
basket,  so  that  all  descending  fish  arc  pitched  Into  it,  and 
speedily  sufToctLted  by  the  rushini:  water  or  other  falling 
fish,  which  act  like  a  succosion  of  blows,  preventing  thetr 
ever  rising  again.  Hill  streams  In  some  place?,  a*  in  the 
Doon,  are  frequently  diverted  for  tlie  purpose  of  taking 
the  Hah,  From  Marcla  to  the  oommcnccment  of  tlic  rains, 
streairu  arc  dammed  and  ttimrd  In  th^se  moiim^dn 
distficts  the  torrents,  where  ltie>'  burst  from  the  U\\%  form 
three  or  four  beds,  all  of  which  arc  full  during  the  rain\ 
but  subicquently  only  one.  One  year  one  of  t!iese  beds 
will  be  used,  another  year  another  bed,  and  so  on.  The 
poachers  select  a  spot  where  the  rtream  and  an  old  bcJ 
are  ta  close  proximiry:  both  have  good  |>oak  in  thdr 
course.  They  fiJC  their  nets  across  the  eCrcam  about  a  mile, 
or  cvcii  mtire,  bt;h)vv  tlic  selected  spot,  firit  nets  with  large, 
and  subsequently  those  with  small  meshes.  These  nets 
arc  kept  to  Che  bottom  by  mean*  of  heavy  stones-  When 
the  net!  arc  ready  tlicy  dim  up  the  stream  and  open 
a  water-way  into  the  old  bed-  The  force  of  the  water  soon 
cuts  a  deep  channel  for  itscir,  and  thti9  the  late  bed  of  the 
river  b  Icl^  dry  except  in  the  deep  holes,  while  all  fi?^h 
attempting  to  come  down  xtream  are  stopped  by  the  net 
Large  fish  are  carried  off,  the  fr>-  are  left  to  die  a^  the 
pools  dry  up,    Thla  process  b  repeated  lower  down  tbc 
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Kid  after  a  aoBlb  or  99  tkey  fae^tt  apis  at  ttc  top 

In  tddhioo  to  tfM  bf^  wcirm  and  tnp^  tWfg  asv 
jortunoitcjtlcaiii^  cwplfTrr^«pcrrany  in  Ae 
to  c^CMfc  bmd^  iA  nocadli«  ip  Ac 
dorlBig  thenlntodefMMittbeirafan 
to  an«*t  tbon  and  tfadr  fry  attemptniff  to  ^^^^T"*^  the 
rtrean  a^  tbc  flood  waten  recede;  and  tbcre  b  not  a 
dotnct,  gJC«yC  pfftiapa  oi  Stncl,  ■ntit  tlui  inodeof  qpcw< 
la  not  cairied  OIL  And  aome  oflkfafa  nov  speak  of  tbe  «a* 
of  Ukcac  codtriranccs  aa  connnmaJ  and  prcKiiptii'c  li^i^ 
and  bold  that  thrir  prohibitioD  would  be  an  femfa'coce 
with  private  property. 

Uovcablc  GflhtDg  implcmcata  arc  of  two  varieties^  (l) 
thwc  fnanu&ctttrcd  of  cotton,  hnnj^  aloc-tihre,  coU;  or  of 
iotno  auch  mareiia^  and  (2)  otbeta  made  of  apitt  baasboot 
rattan,  rccd,  grusv  or  other  more  or  leas  iodastic  Mibstancca* 
I,argedrag-ac1s(iufr?1ate«  TI r  and  fV),  having  t:t\Tfy-^ited 
maabca,  arc  u^cd  mostly  daring  the  dry  cnontbs,  and  em* 
ployed  for  the  purpose  of  obtabung  ft«li  from  poob  ta  rrvcrs 
Into  which  thcyhjivc  rdircd  awaiting  the  acxt  year's  flooda. 
But  tlie  moveable  ncU  which  occasion  the  moat  damage 
arc  tboK  with  amall  mcshcj,  aod  principally  employed  for 
ttking  t}ic  fry  of  tlic  fish  as  iHcy  are  linit  mirvirg  about ;  they 
may  he  cast-rett  wilfa  ^ne  meihes,  wa]l-net«  dragged  up 
some  amail  watCTCOumcs,  pur»c-net«  aimihvly  used,  and  even 
ihectn  may  be  thu^  cmptnyed.  In  ^wmc  places  several 
Cast*nct9  arc  joined  together,  to  stop  up  all  paasa^  of  fuh 
alofiff  a  stream,  while  othcra  arc  employed  above  thia 
ohxiuclc  ;  or  acvcral  fishermen  surround  a  ytxA,  each  armed 
with  a  cast<net,  and  these  they  throw  altogether,  giving  the 
fT^h  but  liltic  chance  of  escaping.  In  Sind  the  fishermen 
float  down  the  Indu-s,  in  certain  suItAblc  [ocalltic:^,  upon 
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a  gourd  or  hollow  earthen  pot,  while  lh«  net  is  let  down 
bcnsath  them  \  as  ix  hil^a  hsh  (Cinpea  ilishd)  Ascend?  up  the 
muddy  ^nd  r^pid  stream,  it  stnkcs  against  the  dcjtendcnt 
net,  which  is  made  to  contract  liVe  a  purse  by  Tncans  of 
A  string  that  the  ^shcrman  holds  in  his  hnnd. 

liTcspcctive  of  the  modes  alrcctdy  detailed  aa  !n  common 
use  for  capturing  fresh-water  fish  in  India  and  Burmah,ther« 
arc  a  number  of  what  maj'  be  termed  mtnor  plana  likewise 
III  force  {^cc  rJatc  IV,),  Sheets  have  already  been  remarked 
upon  ai  employed  for  taking  the  fry  which  have  ascended 
small  watercourses,  or  are  found  in  shallow  water,  while  they 
may  also  be  u^ted  as  dip-ncta,  bemi:  sunk  in  ;in  appropridktc 
place;  und  Tafned  by  strings  attached  tt)  tlie  four  comeri^  as 
soon  ^A  the  httle  fmh  have  been  enticed  above.  Or  on  the 
sheets  bushes  may  be  placed  ;  here  the  fry  seek  alidtcr 
from  the  r^ys  of  the  sun,  and  the  whole  concern  U  lifted 
boddy  up.  A  little  grain  or  bread  U  IikcwisG  found  useful 
AS  a  bait  Two  pieces  of  rattan  maybe  employed,  crossing 
one  antilhcr  \\\  llic  nuddlL",  where  they  an;  tied  tngcthcr; 
the  ends  are  then  bent  downwards  in  the  fomi  of  two 
ardicft.  Here  a  net  i:t  attnched,  and  this  the  fisherman 
presses  down  upon  the  fiAh,  whicli  arc  then  removed  by 
the  hand.  In  come  places  they  may  absolutely  t>c  so 
frfehtened  15  to  permit  thcfli3cK*C3  being  readily  taken  ; 
thus  ropes  irj  w!iicli  at  intervals  arc  attached  bones,  leiivcs, 
sulks  of  kurbi  or  jowaree,  or  pieces  of  solar  (pitb)  or  small 
bundles  of  grass,  ve  stretched  acroaa  a  stream  :  two 
persons,  one  at  cither  end,  con ^ta^tly  jerk  thi.s  mpe,  caii^lnj; 
the  tish  to  dart  away  towards  rets  that  arc  fixed  to  entrap 
than.  Snare*  of  the  moat  varied  descriptions  are  almost 
mnverftnlly  eniploycd  ;  but  in  some  localities  ani^liiig  may 
be  s^d  to  be  almost  unknown,  especially  in  Orissa,  or 
districts  where  wholesale  [loacbinjj^  ia  prcfcfrcd  &s  easier 
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an<I  more  mcocsHrul.  Oni?  method  of  usifkff  lioolrs 
pcihapa  ^  cruel  u  could  well  be  devised,  A  number  arc 
ftccurcly  fixed  to  a  line  at  regular  intervals  of  about  three 
inches  for  employment  tn  a  narrow  pas«  in  a  hill  stream, 
Whc»i  uiied,  the  rope  Is  sunk  from  eighteen  inches  to  two 
feet  below  the  Hurfacc,  and  held  by  a  man  on  cither 
bank ;  others  drive  the  fixli  t»w;LKh  thiu  armed  cord,  and 
as  tJ:cy  pass  ever  it>  the  line  lit  jerked  for  the  pliqiofle  of 
hooking  tL  In  aome  pUccs  dcxtcn'ty  hu  been  amved  at 
by  oomt^nt  [iratlicc  and  man/  fish  arc  ihxi*  cajitured. 
The  desire  is  to  hook  ihc  (f^nie  by  its  tinder  surface  ;  but» 
as  might  be  supposed,  although  in  some  cases  the  books 
penetrate  suf^tdcnlly  deep  to  obtain  a  senirc  hold,  such  i* 
by  no  means  invanably  the  cise-  The  stnJKKl<?s  of  the 
wounded  creature  frequently  are  sul^cicnt  to  allow  it  to 
bre^ik  away,  often  with  a  portion  of  its  fnteitlnes  traih'ng 
behind  it-  If  its  f^ill-ccvcre  have  been  injured,  Tcepifation 
may  be  wholly  or  partially  impeded  :  crippled,  it  Wftodcni 
away  to  sicken  and  die  in  an  ctnaciaced  state :  while, 
should  it  be  captured  before  death  has  steppod  itt  suffer^ 
iags;  It  b  useless  as  food,  unless  to  the  lower  animahL 
Baited  hook^  arc  in  some  places  faitened  to  lines  whjdi 
are  tied  to  bamboos  fixed  In  the  beds  of  rivers,  or  to  btuhes 
or  posts  at  their  cdgca,  and  so  mana{i:ed  that  when  a  lull  is 
hooked  the  line  ruitt  out  Or  a  fiomewhat  similar  plan  it 
to  have  a  eord  itretchod  across  a  nvcr,  floated  b>-  gourds ; 
to  this  the  short  lines  which  have  tlic  baited  hoolu  are 
:itcached,  but  so  that  they  arc^  nut  long  enough  to  readi 
the  bottom ;  these  arc  visited  every  lew  hovrf,  !n  some 
dbtricts  nicht-linc5  arc  baited  with  frogs.  Spearing  fi«fi 
by  torchliglit  b  extensively  pmcttscd  In  the  Punjab  and  in 
the  Presidency  of  Bombay ;  or  they  may  be  speared  durii^ 
the  daytiaic  In  the  cold  months  of  the  year,  ivhcn  they  are 
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not  very  active.  Two  persons  usuall/  engage  in  this  occu- 
p^Ltion ;  the  one  punts  the  boat  along  as  noUelessly  as 
possible,  while  the  fishcrmai  $tan(!s  at  the  prow,  silently 
pointing  to  the  direction  to  be  adopted  and  u^cs  his  !i|fcdr 
wbcn  he  get4  a  chance.  Shooting  fiih  with  guns  is  carried 
on  in  Oudc>  and  occasionally  elsewhere.  Thi-^i  \^  more 
especially  employed  for  the  nn;tkc' headed  walking- fishes 
{pphwcvphaiidit),  which  are  frequently  seen  floating  on  the 
surface  of  the  wfltcr,  &5  if  asleep.  They  may  be  ap- 
piuachcd  veiy  closely,  but  tlie  ^auie  lisu^Iy  sinks  ^^l]cn 
killed,  and  has  to  be  dived  for,  or  otherwise  obtained. 
Croj:(bows  are  also  employed  for  a  siintlar  purpose  tn 
MaUbar,  In  Mysore— observed  ihc  native  officials  of  the 
Nagar  division — fish  arc  taken  by  nets,  traps,  hooks,  cloths, 
by  the  hand,  by  baskets  of  different  shapes,  by  damming 
and  draining  oflf  the  water,  by  slioottng*  by  striking  them 
with  clubs,  with  swords,  or  with  choppers,  by  weirs,  and  by 
Various  descriptions  of  fixed  engines ;  in  short,  by  poachiiig 
practices  of  tiv^ry  kind,  as  well  as  by  fishing  witli  rods  and 
lines,  and  poisoainf?  pools  of  water  by  milk  busl^  tobacco- 
leaves,  Indian  hemp,  and  many  poisonous  kinds  of  JQngtc 
fruit);.  This  is  generally  carried  on  during  the  dry  ficafona 
of  the  year,  when  the  pools  in  the  rivers  arc  still,  and 
hardly  any  current  exbt3>  It  is  very  easy  to  collect  the 
poisons,  throw  them  into  a  pool,  and  await  the  ftsh  floating 
intoxicated  to  the  surface.  These  fish  are  sold  in  the 
market*.  Even  fiahca'  eggs  do  not  escape  the  general  hunt 
to  which  the  jierwcuted  finny  tribes  are  subjected  in  these 
days,  the  o%-a  being  collected  and  made  into  cakes,  which 
arc  considered  a  delicacy. 

The  boats  employed  for  fifihtng  purposes  (see  Plate  tl.) 
aic  too  numerous  and  varied  to  permit  of  description  in  thia 
pUcc  The  diie*out,  or  boat  cfftXfUd  tree,  b  common.   The 
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cnrxclc  U  also  Itnovrn ;  wliilc  llic  ra-il-sailht;  fLsJibg-lkoatfi 
of  the  Koak^n,  termed  Muchvas  ^an  excellent  tnodcl  oi 
which  ui  in  the  Fxiix  Exhibition),  arc  cvidcittly  improvc- 
mcnU  on  the  itiig^tjuti  <vf  the  MaMivc:^.  One  cuitous  boat 
from  CMttagong.  but  which  is  also  emplo>-cd  tbrouchout 
Burmoli  and  the  Kast,  ia  5tEc<l  up  with  a  bambco  pUtforni 
on  nftc  side,  behind  which  a  hamlxHt,  h;iviTig  p;ilra-1eavcs 
Attached,  projects  into  the  water.  Thus  lUh  arc  scared, 
and  flpfing  on  to  the  platform,  which  ia  partJy  aubincrced, 
and  on  into  the  boat,  while  a  nel  fixL-d  on"tl>e  oppoxlte 
gunwale  precludes  their  clearing:  the  boat. 

There  arc  certain  vermin  m  the  Eaat  which  arc  destruc- 
tive to  fi?h,  some  when  in  the  immature,  others  when  In 
their  matured  stale.  Commencing  with  the  crocodile^ 
two  distinct  genera  have  representatives  in  tlie  waters  oi 
India.  The  true  fi^h-ealing  crocodile  {Giti'ialh  ^an£Vfiait\ 
with  it:^  long  and  tileitdcr  ^nout.  attains  upwards  of  tn^cnty 
leet  m  length,  and  is  a  resident  throughout  the  main 
cour^e]^  and  all^ut^nU  of  Ihf?  TmliK,  G;ingrs  Dr^ihmapootra, 
ftjii  MahanudUi  rtvern,  but  abtentfrom  Bunnah,afid  ntOQtol 
tho»e  in  Bombay  and  Madras,  This  spcdc3  Is  usually 
ttmid  of  man,  excepting  when  he  invades  the  locality  whcfc 
it  has  deposited  its  cgt;s,  llicirdict  appears  to  mainly 
eonalsl  of  (\A\,  turtles,  and  toftoisoi.  In  l^^,  I  frmnd  tt 
waj;  one  of  the  sights  of  Ciittack  to  watcli  these  enormous 
reptiles  feeding  in  the  river  below  the  irrifjaijon  weir  which 
hnpcdcs  the  ujiward  accent  of  breeding  fi:^h-  The  long 
brown  snout  of  the  crrtaMlile  wrtnld  be  *ccn  rising  to  the 
.lurfacc  of  the  water,  holding  a  fl>h  crosswise  between  its 
jaw^;  next,  the  fmny  pfcy  was  flun^  upwanli^  when, 
descending  head  foremoaT.  it  fell  conveniently  into  the 
captor's  comparatively  small  mouth. 

Crocoi^Lcs,    similarly    to    prcdaccous    tishcs,  gcncrall/ 
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swdllow  the  flntiy  tribes  head  iirst,  becaLnc,  if  they  sue 
oi  the  spiny'r^iyed  forms,  their  spines  Are  thus  pu^ed 
backward^  lie  Hat,  and  do  not  injure  the  creature  which  \s 
swalbwiii^  ihcm.  Were  Ihcy  t*tkt:n  in  tail  first,  this  would 
erect  the  Hpliics,  and  wound  every  animil  which  should 
endeavour  lo  swiiUow  llicni.  Doubtless  some  forms,  while 
in  transit,  wriggte  thcm?ic1vcs  rounds  and  get  fixed  in  the 
gullet  of  th^r  captors,  as  the  falher-lasher  of  our  coasu. 
ThcMJ  reptiles  are  very  prolific  Thus  the  ovcmeer  id 
ch'^i^c  of  tlie  NarrAge  wdf  in  0Ti5sa>  in  the  year  1S69, 
came  across  a  brciod,  and  wiihin  three  hours  shot  sixty- 
nine.  When  at  thie  place  I  obtained  a  young  one  that  had 
becuinc  cntani^lcJ  by  ita  teeth  In  a  fisbiiLs;  net,  ^aU  asked 
ihe  fishermen  if  they  ever  destroyed  them.  Aiionlsluncni 
WFu  depicted  on  their  fuceft,  and  they  protected  against  the 
supposition  that  they  h^d  ever  been  guilty  of  such  a  mean 
action.  Their  argument  wa*i  that  both  clashes  belonged  to 
Uie  fish- destroy  I  ng  races,  therefore  on  the  principle  that 
luiA'ks  do  not  pick  out  hawks'  eyes,  tiicy  consider  it  would 
be  wroTfC  to  cause  their  deaths  As  to  the  destruction 
they  occasioned,  they  admitted  it,  but  also  ob^rved  that 
they  would  do  a.«  rouch  if  they  were  able.  It  must  not 
therefore  be  hopL-d  that  fishermen  will  as.'iisit  iti  clearing 
rivers  of  the;e  monsters;  neither  will  the  native  sportsmaa 
tlirow  Away  a  single  charge  of  ixiwdcf  and  baU  on  rach 
unremuneraih/e  game,  which  be  could  not  sell,  and  would 
be  unable  to  eat 

The  common  crocodile,  Cr&codiitis  fafustru  find  C 
f&rffSMT,  ;tre  found  in  mo<tt  part*  of  India  and  Burmah, 
These  reptiles,  although  often  termed  man-caters  or  snub- 
nosed  cnKodile^  assist  in  depopulating  the  waltr*  of  fifth, 
and  k  has  appeared  to  mc  that  it  is  niottly  when  they  find 
an  inauf^cicncy  in  the  finny  supply  and  carrion  that  ikey 
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turn  thdr  attention  to  man  and  the  larger  mammRJs, 
Evciy  tr4vcllcr  in  tlic  East  must  luvc  seen  tljc?c  logs  of 
wood,  a«  ihcy  appear  to  be,  lyingf  for  hourg  at  the  sides 
of  rivers  or  on  rocks  above  the  iurfacc  of  the  stream,  and 
which  sirk  wi  noiselessly  into  the  current  aa  aimost  to 
make  one  believe  one's  eyes  had  been  deceptive,  for  hov 
could  anything  so  large  h^ve  so  quietly  disappeared.  Id 
|863,  when  at  CuttacV,  the  crocodiles'  appetites  were  not 
appeased  by  the  lisH  they  obtained,  so  they  commenced 
cooflumin[^  human  beings,  horses,  and  cow$,  vsr^nng  their 
diet  with  an  occasional  gcat  or  sheep.  Doubtless,  m  large 
riven,  a*  tlie  Ganges,  ihc^e  repiileft  have  their  redeeming 
qualities,  being  the  natural  scav^ngem  and  consumers  of 
CArric^n.  HuEiun  hri:T^s  arc  now  no  longer  prrmiltcd  to 
piously  place  thdr  dying  relatives  by  the  *idc  of  the  sacred 
stream,  ixW  their  niouths  with  mud,  and  leave  them  to  be 
carried  away  by  the  waters  or  adjacent  crocodiles  ;  neither 
are  corpses  interred  in  the  current  of  that  holy  river.  If 
fifih  are  insufficient,  and  the  crocodilct  ar«  not  to  be 
destroyed,  from  whence  arc  thc-te  rcjitiles  to  obtain  their 
subsistence?  The  common  law  of  sclf-prcseruatiOT*  will 
induce  them  to  feed  on  the  cattle  of  the'  neighbouring 
country,  or  on  itucli  htinun  liein^^^t  aa  unwarily  approach 
too  rear  to  the  waters  in  which  they  reiide.  This  is  no 
fancy  sketch,  but  1  will  merely  adduce  two  tr^tancca  that 
came  under  my  notice  in  iS6S.  At  Cullara  exists  a  bole 
or  pool  In  the  Nuna  River  to  which  these  motisters  rescn 
during  the  dry  £ca5on,  and  a  short  ttnic  prior  to  fn>-  vbit, 
Ihey  li;id  ^ucceeded  in  c^trrytng  off  Five  adult  human  beingi^ 
while  near  the  Baropa  weir  two  women  and  one  horse  were 
taken  by  crocodiles  in  a  mnglc  month. 

Otters  arc  likewise  very  dcstrucitvc,  cspccifllly  tn  the 
hiUy  districts,  and  when  *ey  have  exhausted  the  fisl^  they 
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tiJmtfieir  attention  to  ihc  fro^  In  fact,  the  lat^  frogs 
iRana  tigrina)  arr  evkknilly  conviilrrcd  grrat  (lclic--;icic-S 
by  these  ariimaU,  for  when  kept  domesticate^^  they  even 
accm  to  prefer  ihcm  to  fi*h»  I«  some  riven,  a*  the 
Ganges  ami  Indus,  the  porjxsisc  {Plataniski)  is  a  Urge  fish 
con^tiineri 

When  menticnmg  animnln  which  compete  wtth  ttiad  in 
dt-stroying  fi^he^,  there  arc  sofne  families  that  mu^^t  not  be 
omitted,  although  I  only  propose  casually  to  allude  to 
Ihctn,  Birds  which  cat  fish  arc  exceedingly  numerous,  not 
only  In  the  true  swimming  and  w:idtng  foniia,  but  even  the 
Indian  peewit  may  be  observed  in  the  dry  months  taking 
its  share  of  the  smaller  examples  of  the  finny  tribe  tliat  .ire 
more  or  less  exposed  to  view  in  the  drytng-up  pool^ 
Sn.ikcf!  luxuriate  in  irrigation  canMj^  and  revel  in  luxury  nt 
the  bases  of  the  larger  weirs.  In  that  across  llic  Colcroon, 
when  the  water  was  low,  I  Wfi4  plainly  able  to  see  these 
reptOcs  lying  In  wait  for  the  fishes  attempting  to  ascen<L 
I  flhould  -Hupposc  I  never  saw  less  than  twenty  any  evening 
J  exAminrd  this  wcir  on  ili  duwn -stream  face.  Tortoises 
find  turtles  are  fi*h-con»umer*,  while  most  fishes  prey  tipon 
their  weaker  neighbours  or  their  c^s.  Near  GaBjam, 
a  native  official  infLinnccJ  mt?  how  he  had  ventured  cut  one 
night  to  sec  how  mumil— the  walting-fishee — were  cap- 
tured. The  fisherman  was  provided  with  a  long  flexible 
b;unboo  as  a  rod,  and  as  a  bait  u^cd  a  live  fra^.  Hardly 
had  the  frog  splashed  into  the  water,  when  a  moderately- 
sized  mumil  sciJicd  and  swallowed  it  Dc^rous  of  ob- 
serving what  would  nrsct  nrcur,  ihc  fish  was  left  on  the 
hook,  as  a  bait  for  anything  else.  Before  long,  a  lai^e 
water-snake  was  seen  swimming  towards  it,  and  soon  hui 
the  fiiih  enclosed  in  lis  capacious  jaws,  and  in  tliw  fashitm 
all  three  trere  pulled  t^;:eUver  out  of  the  water.    Frogs 
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appear  to  rclUh  fisli-cggr^,  and  to  be  by  wo  mc^ns  a«r3C  to 
occasitinitny  devouring  the  fry. 

Considerable  discussion  cccurrcd  respi:ctin;;  the  condition 
of  the  fresh -water  fisheries  in  IndiA,*(oinc  high  oFRcials  su^^- 
gcating  th^it  a  fitlin^'ofT  in  the  ijuantity  h  ro  rcA-son  for 
lej^blative  mtcrfcrt^ncc,  unlc^n  \X  could  be  dcfnctittmtcd  that 
a  d.ingcr  cxbtcd  of  annihilation.  The  Viccroysumxncd  upthe 
question  to  the  ftjllowlag  sugEc^tlvc  scxitcnccs  ;^"  Is  the 
present  plan  of  non-interference  Ukely  to  ensure  to  future 
generations  the  fullest  poasibte  aupply  cf  this  food  staple  f 
Is  it  even  such  as  to  ensure  their  InhctiUiig  sl  supply  equal 
to  that  whicli  now  exUt»  ?  Tlie  Governor- General  in  Council 
apprehends  that  both  the^  questions  must  be  answered  ia 
the  rcgative,  and  that  not  only  xs,  tlicrc  no  prospect,  afl 
matters  now  ):t;ind,  of  an  iTJcre3fte<l  supply  hereafter,  but 
that,  owing  to  the  absence  of  precautionary'  measures  and 
rcasor&ble  restrictions,  the  existing  supply  \m  duoiikishinf[.* 

Wrrc  ixstioning  of  the  frcsh-watcr  fornix  to  be  prolubited, 
the  sale  of  fry  be  rendered  illegal,  and  trapa  and  nets  placed 
under  control,  an  immense  tncrcaac  in  the  amount  of  the 
frcsh-watcr  fish  would  be  a  certain  result  Wtr^  I  mu&t 
nfer  to  an  experiment  which  has  been  made  in  India  fof 
the  purpa<ie  of  protecting  ^Khcncv  If  no  destructive  waste 
wim  existing  prinr  In  the  ctjmmcncnncnl  of  prDtecttve 
measur^K,  no  augmentation  of  the  f^sh  ^^ould  hav-v;  become 
apparent ;  it  however,  very  beneficial  rc-itilts  have  endued, 
there  does  not  appear  any  rc.ison  why  such  should  not 
be  extended  elsewhere.  In  South  Caiura,  Mr.  H,  S 
Thomas  observed  that  it  may  be  doubted  whether  poisoning 
riwrs  or  tlic  wholesale  destructinn  nf  fiy  U  ma.<(t  injitriou* 
to  fisheries  ;  while  prohibiting  the  finer  and  closely-woven 
bamboo  cruivcs  has  t>ccn  that  the  most  ignorant,  and  there- 
fore the  most  obstinate  opponents,  have  been  con^nccd  by 
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tHe  testimony  v-X  thrir  oun  s(^Tixe>t,  and  li^ve  exd.iJmet!,  U\ 
use  Ihcir  own  words,  "  truly  the  river  is  everywhere  bubbling 
w  ith  fry  ; "  and>  whal  is  stiU  mere  to  the  point,  their  practice 
has  not  belied  iJiclr  words,  for  thc/h^vc  taken  to  fishing  on 
grounds  that  were  before  considered  profitless.  Twoyear?' 
discour.-vgemcnt  of  poisoning,  and  one  ycar'5  di:icourjigcnient 
of  fine  cmives,  has  worked  stich  a  change  th;it  it  has  been 
demonstrated,  beyond  cavil  even  of  the  ignorant  and  of  the 
most  interestedly  opposing,  that  marked  advantage  can  be 
reaped  from  ihe  adoption  of  these  two  simple  measures 
alone. 

What  rules  have  been  instituted  in  order  to  mitigate 
the  condition  of  the  fi^herie.'t  I  have  been  unable  to  ascert^'n. 
An  Act  (VIIh  of  1875).  however,  has  been  pasaed  for  Burmah, 
for  the  protection  of  the  fuhcriu ;  whtlt:  Mr.  Biickl.titd. 
Member  of  the  Revenue  Board  in  Calcutta,  remarked 
(November,  ^^79)  that  the  following  figures  show  the 
proG:rcM  wUidi  is  being  gradually  made  at  Goalundu,  at 
the  confluence  of  the  Ganges,  and  Burhampootra,  where 
hilsa  fi*h  abound  :^*Fbh  cured  lS?5,  1,362  maundy ;  1S76, 
4.S3S ;  187;,  I0^8cc;  187s,'  [4.00a  lie  concludes  lliat 
"there  if:,  therefore,  some  reason  to  hope  that  Dr.  Dayi 
proposal  may  bring  some  good  frutt  after  a  xvhilc."  Wbjic 
at  page  443  I  have  referred  to  some  xcsmXXa  obtained  in 
Madras. 

1  now  propose  considering  wliat  pn^ponion  of  the  people 
of  India  and  Burmah  use  fi^h  cIj^  food,  or,  r^Uier,  can  do  «o 
without  infringing  caste  prejudices  } 

In  the  Tunjab,  comparatively  fciv  of  the  inhablLintx 
arc  piuliibitcil  by  thdr  fcligirm  from  eonsumlng  Gsh,  but 


*  Ttiis  thcTwit  iui  ineri'-iic  of  J ^43,1  IS  ^^^  oT  fiih  in  a  yru  in  one 
loc^iiy,  where  in  the  firat  of  the  four  years  nc^ly  112,07)  II^b,  ooly 
prrpafed. 
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there  are  many  Hindus  ivho  reject  it,  as  well  as  the  rural 
population  of  nomc  dintricH.  Rut  of  thc^Ac  residing  in  toivns 
and  in  hill/  ranges,  il  appears  that,  if  the  Bnhmans  arc 
excepted,  the  conaumption  of  tish  Is  oiU/  liiDitcd  by  the 
paucity  of  Uic  supply  and  the  co%t  of  the  article.  In  Sind. 
fish  \%  generally  rateri  by  the  population  of  the  province, 
whether  Mu^salnian  or  Hindu  (unless  a  Brahman)*  In  the 
North- West  ProviiKcs,  conuloiai:  About  23»ooo,ooq  of  popti*- 
btfon,  oui  of  twenty  returns  received  from  native  offidalv, 
■eveI1tc^cn  pve  more  than  half  of  the  people  as  not  forbidden 
by  rdigiouA  scruples  from  eating:  fish.  In  Otidh,  the 
majority  nf  thr  pt^ople  appear  tn  ejit  fi.sh,  hut  the  Mipply  k 
vicqiial  to  the  demand  In  the  Ilomhay  Presidency,  the 
majority  of  the  inhablianti  of  the  inland  districla  arc  con- 
Kunier*  of  fish  vMcw  they  can  procure  it.  In  Haickrabad, 
My^rc,  and  Coori^,  more  than  half  the  population  are  fivb 
consumers  \  in  South  Canora.  69  per  cent ;  in  Madras  the 
niAJonty,  the  exarptK^n.s  heing  Brahmamt,  gi>MKmith?i,  ht|£h* 
caste  Sudras,  the  foUon'CTS  of  Siva,  Jaine,  Stc.  In  Orissa. 
more  than  half  the  people  ;  in  Bengal  proper,  from  90  to  95 
per  cent. ;  In  Assam  and  Chittagonjj,  almost  the  entire 
population  ;  and  in  Burmah,  ^  the  form  c(  n^fte^  its  tue 
is  universal. 

A*  Buddliivb;,  the  Burmans  profr*<  a  rrlijjimni  horror  at 
taking  the  lives  of  lower  aniiralis  but  being  immoderately 
fond  of  lish  diet,  they  console  their  consciences  (while 
indulging  In  It)  with  the  idea  ihat  ihc  deaths  of  thoac 
animaU  u«ed  by  them  as  food  mutt  be  laid  to  the  account 
of  the  fuhcrmcTi,  and  cannot  tn  any  way  be  attributed  to 
the  consuincnt'  faulL  The  walls  trf  ihdr  tcmplen  h^xir 
pictures  of  the  terrible  torturer  the  fishermen  will  have  to 
endure  in  a  future  state  of  exiatcncc,  Iq  wrae  of  these 
intereillng  rcprescntalioiw  arc  Urge  fires  bdng  sttrrcd  up  by 
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rfevilft,  while  other  evil  spirits  arc  <lraggEng  more  fiihcrmcn 
m  nets  towArd^  the  burning  ticry  rumacc,  helping  on  aomt: 
by  Mriking  fish  spc^r^  into  tlicni  fiooi  bdiind,  and  h^ulijig 
them  forward  by  hooks  and  lines  lixcd  to  their  mouths 
towarda  the  place  cf  punishmcat 

But  it  ijijy  be;  asked  die  these  Puiwigccs'  tpricsls) 
practices  in  acco:"<l  with  ibeir  teachings  >  By  no  mt'ant,  as 
the  following  cx^implc  will  show.  At  Yshdown,  on  the 
bniiks  of  A  br-inch  of  the  Irruwaddj^  a  fisherman  (Ccn 
Thoogyee),  built  a  Kyoun^,  or  mora«tery,  ai;  hit  grt-at  hope 
wai*  lobe  termed  a  A'y<7jfj/_^/^^ji,orroim<ierof  a  moncLftety, 
a  highly-priacd  title  amongst  the  Durmcic.  Toongcca  came, 
and  Poongccs  urait  nway,  but  they  did  not  care  to  remain, 
and  partake  for  any  lengthened  period  of  Uie  hospitalities 
of  their  ho»t  and  disciple.  At  lut  ont^  old  priest  ap]K:i]iic(], 
who  leemed  to  consider  tlie  qnarlen  a*  tfcsirahle.  To  him. 
in  grciit  trcptdaticn,  the  owner  put  the  iollou'ing  question, 
"Why,  my  father,  do  not  the  Poongcca  approve  of  my 
mnti;i\lcry,  for  none  hut  yoitrnrlf  have  remained  over  the 
going  d<Kt  n  of  two  suns  } "  "  Because,  tny  son,"  replied  the 
holy  man,  "  do  you  not  break  the  law  by  dcprivin;:  tlic  fish 
of  life  ? "  "  True,"  he  answered,  "  but  were  I  not  to  do  so, 
bouk-  could  !  supply  your  table  ^^'ith  ftsh,  or  how  could  I  Jive 
were  I  to  Kivc  up  my  employment  7  "  The  only  reply  he 
andd  cibtmn  w;lh,  "  Better  l»  f;iM  while  keeping  the  law, 
Ibar  to  feact  whilst  breaking  it  I'* 

With  sorrow  the  disciple  took  the  priest  at  his  wx>rd,  and 
for  three  days  refrained  fn>ni  fishing,  givirig  hi*  preceptor 
merely  vegetables  for  Ids  diet.  On  the  fourth  morwng, 
wbcn  the  same  fare  appeared,  the  Poon^^cc  cb»cfved,  "  My 
son,  wlicn  you  fisli  the  iivcr,  cloes  your  net  extend  all  aeroM, 
pcrmltllaf;  no  fish  to  escape;  or  b  a  portron  of  the  rtvcr 
free  for  those  which  select  to  pcus  to  one  ^dc  t  '*     "  Not  all 
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across,  but  otil/  one-third  of  the  way,"  he  nnfl^-erccL  "  Wdl|, 
then,  my  son/'  said  the  priest,  '*  I  ha^c  been  scrioualy  con- 
sidrring  the  subjcrt,  and  have  arrived  a:  the  conclusion  that, 
if  you  leave  room  for  the  li5h  to  ascend  or  dcficcod  the 
stream,  and  they  will  not  avail  tlicni*clvta  of  it.  but  rush 
headlong  into  your  net,  the  fault  i*  their*  and  not  yours. 
Even  Gavtdama  ble^ed  the  hunter  who  met  him  wtHm  he 
was  hurigrj',  and  supplied  him  with  veni,non.  Thia  wa^ 
accounted  as  a  meritorious  act^  although  Ke  mu^  have 
killed  a  deer  to  ohtain  it.  So  ^,  my  »on,  ;Lnd  procure  me 
some  fish*  for  I  am  hungry"  i-'rom  that  day  the  priest 
coRfiiimeE]  111*;  fiiih  in  qnirtncst.and  refrained  from  inquiring 
from  whence  it  had  been  procured. 

Investigating  how  the  Iccal  markets  were  supplied  with 
fish  up  lo  1K73,  the  tc;>li«  from  native  officials  gave  the 
following  retaltft.  In  the  i'unjab  one  tn  ten  markets  wa» 
auflicicntly  supplied,  in  the  North-West  Proviacei  one  in 
three,  in  Oudh  one  in  four  Tn  Bomb^iy  the  ancont  was 
stated  to  be  JnsufBeicnt  in  all»  and  the  same  reports  came 
froo  llaldcrabad,  Mysore,  aiid  Coor^.  In  Madras^  near 
the  sea,  the  tjtjantity  of  fifth  wa«  sufficient,  hut  only  in  one 
in  ten  of  the  inland  market*^  In  fihort,  merely  onc'lcnth  of 
the  b^iaars  were  reported  as  fully  supplied  with  fish,  am! 
of  thrw!  one-fifth  obtained  them  from  the  5ea-ooasL 

Fisheries,  lo  a  greater  or  le«  extent,  exist  in  the  Indian 
Ocean,  &£  well  aj  up  to  the  mouths  of  the  larger  riven,  in 
backwaters  and  estuaries;  Vhiifle  parallel  to  certain  plaees, 
especially  along  the  coa«ts  of  the  Madras  Presidency,  vaM 
inud'barka  are  present  in  the  ^cn,  having  fiuch  a  thin  eon* 
flistcnoc  that  many  kinds  of  H^^Il  are  abk  to  obtain  abundance 
of  food  there  as  welt  aa  «  suluble  locATit>-  In  ivbkh  to 
depoflit  their  ova.  The  mo5t  casual  observer  cannot  fail  to 
perceive    bow  numerous  are  the  v.inctics  an<l  vast  the 
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number  of  the  finny  tribes  in  the  seas  of  India,  but  from 
Aome  cause — whether  due  to  the  legislative  enactments  and 
local  obstructions,  or  native  apathy  and  impecumosity — the 
harvest  has,  up  to  withia  the  last  few  years,  been  com- 
paratively untouched ;  an  enonnous  amount  of  food  still 
remains  uncaplured,  while  famines  are  devastating  the 
contiguous  shores 
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t.    DoIIii:a.—Pi.  trap  made  of  split  bamboos^  used  in  sbaTIow  water 
It  is  plunged  suddenly  into  the  water.    From  the  Godavery. 

3.    NoNc/ia.—A  fishing  scoop.    From  NuddeL 

3.  Malai\—A  fishing  trap  set  in  stone  weirs,  with  the  1ai;ge  end 

down  stream. 

4.  Ch0nee.-^h  trap  with  a  double  screen  of  finely  s|dit  bamboos. 

From  Ben^aL 

4jt,  Section  of  above, 

5.  Khora.—\  trap  used   in  irrigated  fields^  for  catching   try  in 

channels  where  there  is  no  current.    From  EcngaL 

6-    Aintk, — Is  set  in  streams  frequented  by  small  fish.   From  Bengal 

7.    Dhaur.—K  A-shaped  trapt  with  a  loose  screen  of  pointed  bam- 
boos.   From  Bengal 

S.     Hocchna. — Trap  for  catching  fry. 

9.    Dkmoree.-^K  trap  used  in  shallow  streams.    From  Cutt^clc 

10.  Doob^ — Small  trumpet-shaped  tiap,  wilh  narrow  orifice,  let  into  a 

short  cylinder.    The  cylinder  is  taken  off  in  order  to  remove 
the  fish. 

11.  Kcramenatu    VuchiL — A    trap    of    net-work    placed    amongst 

rushes  in  tanks  for  mumJ  {Ophiccephalus  tttan/Uus).     From 
Godavcry. 

13.    A  vasc-shapcd  ba&lcct,  with  smal]  o^icningj  for  carrying  fish. 
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13.  Fishing-boat,  fitted  with  a  bamboo  platfonn  projecting  into  the 

water  on  one  side>  and  with  a  net  placed  obliquely  on  the 
other.  The  fish  are  frightened  on  to  the  bamboos,  and  in 
leaping  into  the  bo.at  are  prevented  from  clearing  the  other 
side  by  ihe  net. 

14.  Parachal.—  K  coracle,  or  Hat-bottomed  boat,  used  in  rocky  tor- 

rents in  the  Bowani  river,  Coimbatore. 

15.  Bombay  lishing-boat  (Muchwa)^  built  of  Malabar  teak. 

16.  Canoe  dug-out,  or  donga,  made  of  the  stem  of  Btfraxsus  jUtbef- 

liformis  or  t&T  palm ;  the  soft  portion  of  the  palm-stem  is 
excavated,  and  the  broadly  expanding  base  fonns  the  prow. 

17.  Head  of  paddle  belonging  to  the  Muchwa- 

18.  Anchor  made  of  wood,  and  weighted  with  stone  or  brick. 

19.  Bombay  EishJng-boat  (Tony),  made  of  Malabar  teak. 

2od.  /Madras  Masulah  boat ;  the  planks  are  sewn  together. 

31.    Fishing- vessel  from  Tuticorin. 

22.     Burmese  snake-boat,  for  passengers. 


^ 
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lCuttng-n«U'                                                                               ^^H 

as- 

A  l4^inc-iic1  ftom  Mooislitilaliid- 

:fi. 

CMoia.—A  plunge-nrt,  used  chiefly  i(T  ihaHoif  waxci  to  capture 
fiih  wl»:<h  Uy  half  concealed  ill  Uw  cauX    t"r»ni  Foon«. 

27- 

A  shiimpJog-Dct.    From  Pvuna. 

^, 

ytfAavaiA.—A  haod-Dct.     Fiam  ihc  Gvdvfcty* 

19. 

Atkti.—A  HC4>ap-likc  dcI  far  catctyiig  imiU  fiih.    From   the 
KonkuL 

30. 

SlAc-oci— <aii  be  TAucd  or  bvcred  accorilui£  ic  ihc  depth  of 

the  ^treiriL 

3i- 

Pahna  >«/,— The  buc  forcu  a  scnpcr  to  vhict  the  nd  i«  per- 
uinnvntEy  aifAchcd,  And  vhich  has  Eockeu  for  ihe  receipt  of  thf 
fide  bamboos.    From  CuuacL                                                      1 

3^' 

JlfaiJ^.^A  drag-ncc,  juTachal  10  a  bnw-IIhe  bomboa,  hAvlfif  a  1 
vcighl  fuicocd  to  cuch  cad  ajid  a  o^rd  WcAcd  to  ihc  anddlc  J 

It  J>  dr4^j[<d  uloQg  ilhe  bottom  Ukc  ^  drodj^v.                        J^H 

33- 

Ci(;<'jt  jal—A  hoop  *up|JOrti[i|:  a  hAj-likc  net   J  ft-  b  krpth,    1 
witli  >  uptmm  abcur  11  Irichf^i  ftocn  mpuih  IcAdtrg  listo  the 

lawcr  poriion  of  che  net     Fnuu  ChilZ^^Egse. 

54- 

Poltdm  JisL — A  ranEcAl  laci,  u*cd  by  Tncan«of  a  frairtcwork  of  six 

bitnibpoi  lied  (o^eihcr  At  tttf  atcA,  jiikI  kc]jt  in  pnitioo  by  « 
hoopu    The  5ih«rm.irL  cl^inb^  on  \o  thii  fMntcwofk,  tad  if  \tt 
ihAllciw  water  fiiAndi  on  the  hoop,  he  thca  ^'lowm  Ibc  cord  by 

H 

which  the  act  U  futcncd  tu  ;hc  biniboot,  <uiil  ilic  net  mis  to 

^ 

the  bottoiTi.    A  feeler  {vhith  ttixy  b«  ihc  rudder  of  hii  bonU)  to 
atCtfTtftlc  wheihirr  any  6sh  ore  noder  Ihe  nci,  »nd  IT  h«  fiod> 

^" 

one  the  apcar  l%  used. 

(" 

A  dipna,  with  wei]£liEa. 

L^ 
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;%  Kktra  /^/,  — A  lafjt  dfjvno  worked  by  means  of  x  compiicated 
arrin;;^in«nt  of  bam^»T4  and  a  boaL  To  nUc  or  ctTrrr  die 
net,  which  i^  supported  by  a  bamb«>  fixed  to  the  side  of  the 
Inai,  a  riLin  itcpi  backtvarla  or  forwards  OD  the  lower  of  the 
jwo  bamb'>os  which  join  the  [ripod  of  bamboos  oa  ibe  shore 
to  the  upright  bamboos  od  cither  side  of  the  boaL  With  one 
h^md  he  hold^  on  to  the  upper  ba.mboo,  and  with  ibe  other 
raises  or  dips  the  net  hy  means  of  a  string  aittched  to  the 
bamboo  which  is  fixed  into  the  aide  of  the  boat. 

V       Anlliriat  bait  in  UK  among  the  Divi  Talanders- 

^.      MaUlj.ir  puffing  tube,  with  darts  used  for  killing  lish. 

Xi  4^,      l^.irirmi   kjnds   of    spears   used   lor    killing    fi^h,   turtles,   or 
tortoises. 
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Abolttiom  of  poIlution5»  338^345 

,,  ,,  skiggtsled  scheme  for,  338-345 

,f         of  use  of  weir*  and  olber  fixed  engines^  308 
Abuntlonce  of  fish,  444^  y>t 

,,         ofsaltnonin  American  riveia,  28S-Z90,  304,  30^ 
Acklington  pass,  ^3*) 

AdvuilagE  of  lemoval  of  weirs,  examples  of,  321-324 
AcBJithoplerye'a*  o'  spined  finsj  147,  472 
African  Loaches.     See/jflMa (African). 
Age  in  salmon^  liaiil  of.  29E 
Aid  iQ  fii^hermen,  465 

Ainswoith,  Mr.p  process  of  fish-breeding,  2S 
AiT -breathing  fishes,  170 
Aleuieiea.     See  P!atff-;Halh. 
'*Alcvins"  (young  fish),  51 

„  food  of,  52 

AlligafoTS,  115 
Ambassis,  445 

Ambergris  of  perfumery— source  of  supply-  1S4 
America^  angling  in,  362 

„        fish  culture  in,  7t  34fi^ft7 
American  salmoQ  and  salmon  nvers,  2S1, 188,  2S9,  346-357 
AmJa,  154 
AmmocoMes,  [68 
Amphibia,  170 
Anacanlhini,  J4Z 
Anadromous  fi&h,  474,  476 
Anchovies,  I35i  136 
Andaman  Islands,  45 5 »  457 
AndenoD,  Mr^  A.  C^,  inspector  of  fisheries  in  British  Columbia,  work  on 

American  salmon  dying  after  spawning,  22,  igg,  30a 
Angel  fishes,  160,  163 
Anglers,  increase  of,  369 
Angling,  pleasures  of,  373 
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Armin'g  egg  irAiuportalion-box,  49 
Aimutl  close  seasoDEf  31J,  316 
AppT«nlic»  lo  Ashing  vesseli,  131,  337 
ApHl,  fishing  in  ihe  moath  of,  399 
Ariinae,  476,  47S 
Armed  guTTiaid.     S«  Gttmanl. 
Artifidil  breeding  of  salmon,  M*-3S7 

„  „        ftdvftntagH  of,  346-357 

„      drawbacks  to  productiveaesa  of  udmon  rivcrt  in  United  Kii^oni 
287.  sSS 

„      hatching,  47S,  479 

»i  ,1       of  maiine  fishes,  So 

„       propagation,  adeiHific  aspects  of,  346-357 

,,       root  manu      injury  of  fish  by,  99 

„      salmon  and  Iroul  cuU\iie,  2$- 
Aspius,  7' 
Assam,  49S 
Alherina,  103 
Atldn's  hatching  crate,  36 

„      transportalion  box,  49 
Atlantic  salmon,  305 
Auchmidiie,  fishing  port  of,  194 
August,  fishing  in  the  mnnlh  of,  415 
AustraJasiat  mtioduction  of  salmon  into,  346-357 
Automatic  transportation  can,  Sj 
Avon  itljunpshiie),  river,  fishing  in*  36S 
Aiolotl,  17^ 

HaC'NETS,  306,  307,  457 

BiUid,  PiofessoT  S-,  obj^ervaliou  of,  S 

,.  „  leporL  by,  on  Mr-  Livingston  Stone's  opcraliom  in  Sacn- 

menlo  Rivera  300 
Bails,  239,  342,  263 

„     artificial,  16,  455,  458 

„     prawns  as,  455  ' 

Balosore,  lemaiks  by  collector  at,  45a 
[^1«n-wha]eR,     See  Whaifs. 
Itallisodare  F^ll,  sdmon  Ladder  at,  32S-331 
Baltimore,  fishing  port  of,  249 
Barbel,  368.  408 
Barbus  sarana,  47S 
Barilius,  47S 
'*  Barramunda/    16S 
Bass,  148,  I5*> 
Batoidci,  15S 
Bears,  177 
Beavers,  177 
Belgian  fishwives,  261 
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Balont,  36,  473.  478 

Beloochision,  ^$0^  45' 

BclL^a,  184 

Bencal,  56,  450,  452,  463,  49S 

&ev«c  pas5,  525 

Billiqgsgate  Market,  quanlity  and  value  sold  at,  in  1882,  2S7 

Birds,  desTTuclion  of  fish  by,  495 

Black  basSf  question  oF  iniioduction  of,  into  Britain,  361,  407 

BlaJJer-nosed  seal,  179 

Biennis,  15,  I45>  M7i  '4^ 

Blind-fishing,  225 

Bloaters.  219,  222 

Blow -line  fishing,  4l> 

"  Blotfsers  "  (men  who  load  aad  carry  fish  to  curing  ceUaia),  316 

Blue-polls,  1 34 

Boards  oF  Conservators,  local,  313 

Boats,  nets,  and  other  fishing-geai,  value  of,  in  the  United  Kingdom,  zS6 

Bccdua,  G.,  early  rearing  of  trout  in  England  by,  6 

Botnbay,  446,  451,  459,  490,  492,  498^  500 

duck,  44S 
Bondetl  enclosures,  450 
Bony  fishes.     See  TeUostd. 

„     pike,  154 
Borne,  Man  von  dem,  experiments  oF,  respecting  dry  fcTtiliiation  of  lu&lmoli 

ova,  48 
"Borers,"  167 

"  Bounty,"  in  hemng  catching,  204 
Brocket I'a  hatching-box,  86 
Brftn  Weir,  329 
BnuisFord  Weir,  334 
Bleeding  of  fishes,  15,  28 
Bramapootra,  492 

Bream,  71,  73,  93,  105,  ^36,  148,  151,  379,  40Si  4°^ 
Breamflat.     See  Pi^iU  bream. 
Brill,  15,  93,  I4S,  23s 
Breeding  of  salmon^  293,  346-357 
Bridgewater^s,  DuLe  of,  Canal,  319 
Bioach,  461,  467 
British  salmon,  eitcellent  quality  and  former  obunduce  of,  aSl 

I.        M         present  value  of,  285 
Biyam's  fish-hatching  bon,  86 
Buckland,  Mr.  trank,  349,  397 
Bucksport  hatching  trough,  38 
Buddhisis>  49S 
Bu^-heada,  jS,  56 
Bull-iroiti,  421 

,,        tiemu  salmon,  352 
Burbot,  72,  142 

VOL,    II.— H.  2    L 


514  INDEX. 

Burfiampootra,  497 

BgnmOit  443,  444,  450,  452,  458,  463,  47a,  476,  4^0-4^3.  4*6»  489.  49>,  497. 

498 
"  Buyera,"  103 
Bywell  dAnx,  331 

QK\Vs  "  loclc'swimming  lajlder-pass^"  95 

CalGJlU,  458 

Califoinian  ulman,  8,  16  41,  63 

Callicthys,  170,  475 

CauAdiari  Hsh  cukure,  9,  lo,  34fr'357 

jy       scboodic  Hdmoai  61 
Canat  cKtcnsion,  319 

,,     Duke  of  Bridgewater'i,  319 
Caruiim,4SG 
CanDanoTCf  448,  463 
CapilaJ,  454,  455 

„       invested  m  salmon  fisheries,  186 
Caranx,  454 
Carp,  6.  17,  70,  73,  135-137,  473.  475.  Al^*  47B,  4B6 

„    faTeuD.     Stt  Brfom. 

,,    tTansportatioa  can,  7^ 

„  „  crate,  76 

C«l  nets,  457,  488 

Causes  of  deierioratJoD  of  salmon  fisheries,  317~3'9 
Cauveiy,  394 

Caviare,  prepaiatioQ  of,  from  sturgeons'  roe,  157 
Ceraiodiis,  168 
Cetacea,  185 
Ceylon,  450,  473 

Chambers,  Mr.  O,,  fishing  apparatus  by,  35,  54 
Charily  of  fisher  falk,  30i 
Charr,  19,  ^4,  26 
Charters  or  grants,  royal,  307 
Chasers  hatching-jar,  66 

Chelmsford,  Lord  Chancellor,  on  right  of  salmon  fishing  in  Scotland,  311 
CheLonia,  17a 

Chestei's  semi- rotating  hatches,  84 
Chimxra.  165 
China,  456 
Chmese,  early  fish  culture  by,  98 

„       fi^ermen,  265 
ChitlBgong.  49Z,  49S 
Chloride  of  Lme,  poisoning  of  fish  by,  98 
Chollerford  dam,  334 
Chowghaut,  447 
Chubb.  77,  408 
Clams  as  roo<l  fnr  brcpding  fish,  41*  58 
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CUrk^s  Ath  cnmsportatioQ  cxa,  56 

„      hatch[iig  jar  (intermedialc  formK  ^% 

I    (newslyle),  66 

„    (old  style),  65 

„     tulching  UDdgh,  the,  37 
Clas^fication  of  uIbkhIt  346-357 
Climbing  peicbt  169,  47SL 
"  Clinker  "-built  boats,  20S 
Cliiheroe  pass,  329 
Close  BCttBoos,  aimual,  30-34,  36,  310-314,  316 

„         „       weekly  or  *'  Saturday's  slap,"  31^ 
Clupeahilsa,  S5*  4*9t  497 

„      palasah,  474 
ClupeidflB,  135 
Coal-lisb,  93i  14^ 
Coarse  lish,  367,  3SS 

„        „   batching,  evly  methods  of,  71 
Cochin,  447,  44S,  4SS 
Cock -up,  91 

Cod,  9,  IS,  17,  15,  142,  155.  "*7,  a39,  ^44,  250.  a63 
Cod-men,  239 
CDfler-fishes,  141,  143 
Co]d,  fish  killed  by,  101 
Coleroon,  495 

Colling,  Mi.  A-  S,,  improved  method  of  fish  bT«eding,  29 
Collooney  Fdl,  salmon  Udder  at,  330 
Colne  river,  37* 
Colouration  of  animals,  I45 
Columbia  River  udmoa  supply,  9 

„  „     tianinc  BOliDOD  on,  305 

Combaconum,  467 
Commacchio-eel  farm,  357 

Commercial  industry,  importance  of  salmon  a4  a,  3S5 
Commission  on  London  sewage,  inquiry  of,  343 
Comorin,  Cape,  460,  463 

Comparison  of  British  and  American  angtii^  pnxpecti,  36E-J63 
Conger  eels,  ao 
CoQJHveiam,  467 
Conservators,  local  boards  of,  313 

Consumption  of  salmon  in  England,  Scotland,  and  Ireland,  3S9 
Coorg,  498.  500 
Core^oni,  19 
Cornish  fisher-folk,  334 
Coromandel  coasf,  4j3,  460,  463 
Cost  of  hemE^-boais  and  gear,  307 
Couch,  Ml-  J-,  remarks  relating  to  fisher-folk,  136,  339 
Crabs.  169,  45S 
Ctnb-eater,  19 
Crab'fishing,  346,  350 
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"  Cmn  "  (Stolch  hcrriog  measure),  204 
"  Creels  "  (fish  baskels),  197 
Crocodiles,  175,  49J-494 

„  not  desLfojvd  by  fiahermeO]  493 

Crocodilus  paluslrU,  493  » 

„  porosus,  493 

Ciuives,  ordamdykes,  311 
Cnisdan  carp»  75 
Crufiiacea,  458 
Cuddaloie,  460 
CulLuo,  494 

Cullejcoats  fisber-folk,  195 
Culture  of  uJmoD  in  the  UoJled  Slates,  2SS,  2S9 
Cured  herrings,  203,  219,  322,  263 
Cured  pilchards,  227 
"Curer,"the»203 
Curing,  processes  of,  2[2f  227 
Cusk,  19 
Cutlack,  494 
Cutlle-fish,  I49i  [84 
Cybium,  454 

Cyclops,  larva  of,  as  food  for  young  fishes,  53 
Cyprinodonl,  20,  473 
Cypriaaids,  or  carp  tribe,  136 

Dabs,  144 

Dace,  77.  136,408.4^ 

Damdykes  or  criivcs,  311 

Datns,  3i&>  317.  327-329 

Dangers  uf  fishing,  211,  235,  242,  266 

,,        to  which  fish  e^s  are  liable,  40 
Daphnia,  larva  of,  as  food  for  yoiiog  fishes,  53 
Darters,  17G 
Daumaun,  451 

De  Caux,  Mr.,  statistics  by,  219 
Dec,  spon  in  the  river,  366 
Dcep'Sca  adhesive  c^is,  apparatus  for  hatching,  S& 

,,       floating,  SS 

,,       fishing,  454 
Defence  associations,  371 
Definition  of  fiih  culture,  3 

Dcniolition  of"  Itidelli  '*  (fishing- wciis)  in  t2ig,  317 
UvnlicuEi:  Celace^i,  1S5 
Destnictiun  of  fry,  309,  310 

Deterioration  of  salmon  fisheries,  causes  of,  317-3^9 
Development  of  the  ^g  and  young  fry,  enemies  to,  293,  347 
Devonshire,  angling  m,  396,  39!^ 
Dip-neis,  407i  45^ 
Dipnoi,  169 
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Diseases  of  fish,  97 

Diu,  451 

DiTcn,  176 

Diving  for  fishi  45S 

Divisions  of  fish,  14 

Dog-fishes,  47,  15S.  163,  165,  23s,  340 

Dogs,  177 

Dolphins,  iSi 

Doon  rivEi,  4S7 

Drag-nel,  457 

Diied  fish,  444-446,  450-452 

Drifl-ncl  fishing,  Z28 

Drifl-nels,  454 

Diy-fly  liahing,  4J3 

Ducks,  176 

Dugong  bacon,  1S7 

Dutch  fisher- folk,  360 

DutieSf  licence,  2S5,  386,  313 

Education  of  fisher-folk,  375 

Eel  farm  of  Commocchio,  357 

Eel-pout.     See  i?vrdvi/. 

Eels.  15,  70,  78,  IJS.  139,  144,  153,  163,  263 

Efls,  171 

Eggs,  and  enemies  lo  ihe  development  of,  293-297 

Eggs  of  fish,  473-47S.  477-479i  49i 

Egyptians,  earty  fish  aillure  by,  J 

Elasmobrunchii,  15S 

Electrical  disturbances,  fishes  killed  by,  104 

eel.     See  Etk. 
Elvers,  79 

Enemies  of  salmon,  399,  305 
Engines,  fixed,  306-310 
England,  angling  nveis  of,  383 
Equula,  445 
Erbistock  Pass,  339 
Evening  fishing,  pleasures  of,  404 
Evils  of  weirs,  321-324 

Examples  of  the  advantage  of  the  removal  of  wnn,  331-324 
Exhaustion  of  fisheries  466-469,  4S3 
ElioQctus,  47& 
Extent  of  salmon  rivers  destroyed  by  pollutions,  33ft~345 

Februarv,  fishing  in  the  month  of,  388, 
Fecundity  of  the  nalmon,  391,  293,  304,  305 
Ferguson,  hatching  jar,  38 

ti        plunging  bucket,  8t 
Ferguson  transportation  can,  83 
■■  Ferrying.'^  235 
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F£les  of  fisbcT'folkt  359 

"Fiddler  Fishes,"  138 

Filtration  of  water  for  hatching  purposes,  33 

Fish  comnmsion  transportAtioii  <Mi,  83 

t,    consumption  of,  497-500 

„  ,,  when  putrid,  450,  465 

„    Cultiue  AsodatioD,  371 

„    culture  in  the  United  Slates*  28S,  aSg 

„    diet,  153 

,,    glue.      See  liin^au. 

„    economists,  schools  of,  443 

„    habitqof,  470 

„    hatching  apparatus,  28,  35 

,t  Tt        establishments,  369 

,,  ,1        rearing  and  breeding  esUblishments,  a6 

,,    Ladders  and  passes,  32^339 

,t    methods  of  using  as  food,  444,  464 

„    modes  of  capture  of,  454 

„    oils,  UTi  364, 

„    posses  or  ladders,  94 

,,    ponds.     See  Ptmdt  for  Jish  cuiiurt^ 

„    price  of,  469 

„    reprododion  of,  473^475 

„    statistics,  44*»  497 
Fisheries,  customs  ia  regard  to,  4S0,  481 
Fishermen,  castes  of,  458,  459,  467 

„         condition  of,  453,  4S4,  460-464 
.,         customs  c^,  458-460 
,,         native  Chrisli«n,  459 
,,         present  organisation  of,  459 
Fcsherrow  Ashwives,  197 
Fishing  boats,  491 
„       frog,  the,  14s 

„       gear,  454-453*  482.  485-48^.  496.  49; 
"  Fishing  Gaarlte,"  The,  371 
Fishing  licences,  revenue  from,  285,  3S6 

„        mLll^ams,  325-337 

„       righis,  4S8 

„       season,  legitimatf,  313,  314 

,.        vessels,  lax  on,  460 

„  „  See  Vaseis. 

„       wdrs,  325-337 
Fixed  engines,  306-312 
Flat  fishes,  144 
Flounders,  16,  93,  134,  146 
Fly-tishing,  390 
Flying  fish,  47S 
Food  of  salmon,  *St 
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Foods  for  fishes,  53,  s®»  *o 

Forbes,  Mr.,  of  Cbertscy,  hHtchiog  salmoa  for  the  Tbameii  349 

Foreign  fishci-folk,  195,  ^55 

,,       lisb  for  BcclimatlEatioD,  79 
Foreshore  li&hiii£m  Scotlendt  310 
Foui-hOTDed  buU'head,  90 
FrtiserbuTgh,  fishli^  port  of,  ^15 
Free  gaps,  335 

Free  passage  offish  up  streuUf  312 
FreDch  fishefs  and  fiihwivcs,  2^,  359 

t.       Government,  fish  culture  first  practised  in  Europe  by,  6 
"Fresh  herrings,"  J03 
Freshwater  fisheries,  11,  465,  46S,  4fl5,  491 
Frog,  the.  i7o>  490,  495-  496 
Fry,  dcstnictioa  of,  309,  310,  316,  472,  496 
Fuodulue.     See  Cyprinod^mU 
Fung!  by  which  ova  is  destroyed,  40 

Gadid^  142  ' 

Gales,  destruction  of  fish  by,  I05 

Gangs,  49a.  494-497 

Ganjun,  495 

Ganoids,  154 

Garlick^s  hatching  boxj  36 

Car-pike,  15,  17,473,478 

Gaspe  salmon  hatchery,  it 

Gavialis  gangeticus,  493 

Germany,  methods  of  rearing  Irout  in,  s^ 

Giltaroo  (trout).  379 

Gill-net  fishery,  the,  363 

Gnats,  larva  of,  as  food  for  young  fithft,  % 

Goa-    See  Pffrluguisf  settlemmij, 

GoaluDdo,  497 

Goby,  common,  76,  473 

Godavery,  476 

Gold  cflup,  20,  75,  136 

Gmmpus,  185 

Grants  or  charters,  royal,  J07 

Grayling,  iS,  134,  383,  389,  431 

Great  Grimsby,  fishmg  port  of,  33],  33G,  340 

Great  Northern  Sea  Cow,  the,  1S7 

Grebes,  176 

Green  Tbrtlet  the.     See  Tmita. 

Greece,  fish  ctilturc  in,  7 

Green's  tiansponation  boi,  49 

Grey  mulEet,  457 

Grilles  (glass),  34 

Grilse,  396,  300 
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GudgcoD,  76 
Gulls,  176 

Gurnards,  147,  151,  153 
"Gutters,'^  21a,  214 
Guttrat,  461 
GwaduTr  450 


Habits  orfiahcr-fblk,  195,  19S,  ai;,  253,  359,  263 

Haddocks,  143,  235,  340 

Hags,  167 

Haiderabad,  49S,  50a 

Hake,  162 

Half^buks,  9 

Hidibui,  144,  144,  249 

Hard 'lininE,  241 

Hang' net  5,  30S 

Haplochilus,  47  J 

Harbours  widpieis,  mmt  of,  in  Ireland,  350,  ^51,  3  5 

Hardships  of  fi&hennen,  3ii,  255,  242,  266 

Haqwdon  nehereus,  445 

Hatching  hQUK, 

„        Irough,  37,  3S 
Hawking  of  frpfh  herrings,  216 
Hawk's-bill  Turtle.     See  Turtka. 

Hcollh,  serous  effects  <ya.  by  pollution  of  rivers,  33S-345 
Heal,  fi^hkltlerfhy,  104 
Hemiiamphi.    Sec  Ifaff-hfxtti. 
Hetritiji'biifllSj  value  of,  Stc,  207 
Ilcirirp  fisheries,  20j,  218,  248,  273 
"  Hptring  King,"  the,  165 

Herrings,  15.  xj,  ^i,  135.  '37*  14S.  44St  45°-  47^ 
Hilaa,  474,  476,  ^,  497 
Himalayas,  474,  480,  4S6 
Hissar.  475 

Hnlton  hatching  box,  37 
llnlylslainl  fwh«-Wl(,  "95 
HooghJy,  476 

Hook-hshing,  cruel  method  of,  490 
Horse  li&h,  iS 

mackeiel,  454 
Hospitality  of  fisher-folk.  20[,  230 
Huwjcloiin  fish-hatching  cstablihhmenl,  l&.  21,  26,  3J,  34,  35,  41,53,    %b^ 

61,62 
"  Huers  "  (watchers  for  pilchaid  ahoals},  T95 
Hull,  fishing  port  of.  231 

Huningue  fish-breftling  establishment,  6,  4S,  58 
Hyhriiliulion,  question  of,  62 
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Ice,  use  oft  for  conveying  fiih-eges  in,  47 
Ido,  70,  71 

Ignorance  of  fisher-folk,  alleged,  275 

lU^al  fishings,  30s,  3'4 

Impoilance  of  saJmon  lishtfrieSi  aSr 

Indus,  477»  488,493,495 

Industrial  minii^  and  nunufacturii^i   value    of,   ctmirasiecl   wiUi    salmon 

fishtrio,  3TO,  32  J 
Inifl,  the,  i8z 
Insects,  393 

Insurance  of  fishing-geai,  &c.,  suggestion  as  to,  273 
Inlrodnction  of  pound  locks,  31S 

,1  of  salmon  into  Australasia,  346-357 

treUnd,  angling  Licences  in,  285 
„       fishing  in,  37S 
yy      rivcTs  of.  379 
Irish  fishci-folk,  24.$^  252 

,,    reproducdve  loan  fund,  251 

„    fishing  revenue  from,  266 

„    inspeclOT  of  fisheries,  2S5 
lirawaddi,  477,  499 
Irrigaiion  works,  effects  of,  470,  47' 
Isinglass,  15.  444 
I&le  of  Man  fishing-grounds,  219 
Italian  hsheries,  246 
Italy,  Rsh  culture  in,  5,  7 

Jack.    See  JHke. 

Jacobl,  Stephen  Ludwigt  artificial  breeding  of  salmon  and  trout  by,  % 

Jains,  47S 

Japanese  Government,  fish  culiureby  the,  ii 

Jelly  fi^es,  167 

June,  fishing  in  Ihe  month  of,  43,  50 

JunjuiB,  461 

Kaira,  461 

Kanara,  461 
Kangra,  4S0 
Kelt,  296,  301 

,,     ■'ketch  of  head  of,  297 
*'  Kidclli  '^  {fishing. weirs),  demolition  of,  in  1215,  317,  31S 
Killer-whale,  the.    See   H^ales. 
King  Sebert,  282 
Kin^e,  fishing  port  of,  249 
Kippered  salmon,  346,  347 
Kislna,  476 
Kurrachee,  45  s 
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LACipfcDE,  writings  on  French  fisheries,  5 

Ladders  or  paa&es,  salmon,  325-337 

Ladies  as  fljuglers,  403 

Lahore,  480 

Lake  fishings  366^  369 

l^cham,  salmon  att  283   . 

Lambeth,  „        2Sa 

LarfipeiDS  as  bait,  243 

Lampieys,  zo,  140,  166 

Landlocked  salmon,  8,  4],  61 

Lales  calcAtifer-     Sec  Cotk-vp, 

Lave-oct,  456 

Lea,  rivert  fishing  in>  37a 

Leather  csip^  74 

Legend  connecting  dedication  of  Westminster  Abbey  wilh  the  Thimes  salmon 

fisheris,  aSfl 
I^sladon,  346,  347 
L*£iUmale  fishing,  306,  314 

„  „      Bcason,  313,  314 

Lepadogastes.     See  Sa-stuktrt. 
Lepidosiren,  l6S 
Leven,  Loch,  fishing  In*  415 
Ucences  for  fishing,  379 

„      foi  sahnon  fishing,  33^  aSj,  313 

„      rerenue  from,  9S5,  zS6 
Ijfe  histOTy  of  the  salmon^  392-303 
Lights,  use  of,  prohibited  in  Gshtngi  316 
Umil  of  iLge  in  salmon,  291 
Linc'fishing,  339 
Ling,  142,  240i  34^ 
Lizards,  175 

Liparis  baibatus.     See  Marine  sucktn. 
L^ch.  78,  473 
Loach  {African),  [37 
Lolsters,  152 
Lobfiter  fishingi  246,  251 
Local  Boards  of  Conservators,  313 
Iflch  fishing,  378,  4'S 
,,     Leven  liout,  60 
Lofolcn  Islands  fishery,  263 

London  Sewage,  Commiasion  of  Inquiry  on,  343 
Lower  Ballisodaie  Fall,  salmon  ladder  al,  329-33J 
Lowood  Weir,  334 
Lncallus,  fish  culture  by,  4 
Lump-suckers,  15,  152 

McCloud  river,  46 

McDonald's  Y-shaped  hatching-box,  66 
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McDonald's  e^  teclt  73 

Mu:fiei  Mr.  Mallhew,  on  salmon- fishings  of  Biiti&h  CoLumbiA  maA  Vwicouvcf 

Island,  2S& 
Mickerel,  15.  14;,  454,  460,  476 

„        fisheiy,  23S 
Madeira*  463,  43 1 

Madras,  450^  45*.  4^0,  4^3,  49*,  497.  4^.  S«> 
Maena  Chajia,  30*.  309.  31? 
Mahosecis,  474,  4S6 
Mahajiuddii  492 
Mahratlas,  459 
Maigres,  454 

Malabar  coast,  447i  454,  45^  A^  49" 
MaJaprerarus.    See  ShftU'/!th- 
Mammals,  177 
Manatee,  the,  1S7 
Manufaciuiiog    and    mining    indusUies,    contrasted    with    salmon    fuheriesi 

320.  321 
March,  fishing  Ln  ibe  month  of,  399 
Hannc  fishes,  artificiaJ  hatching  of,  So 

,,      fisheries,  commercial  results  of,  444 

,,      suckers,  9<> 

„      vivaria,  38 
Maris,  lake,  4 
Markets,  2S7 

Markets,  fish  supply  in,  500 
Marriages  of  fisher-folk,  195,  215,  253,  26> 
Marsipobranchil,  167 
MastaccmbelidJe,  47a 
Mather's  transportation  crate,  50 
Maund,  equivalent  of,  in  English  weighs  446 
Meckran  coast,  447 
Menhaden  as  bail,  ^3 
Mermaids,  the,  69,  x%^ 
Mesh  of  nets,  313 
Migration  of  salmon,  296,  306 
Migratory  salmonidie,  309 
Mill  dams,  325-327 
Mills,  salmon  passes  vtrtus,  ^^-'%'X^ 
Milr  of  salmon*  development  of*  29S 
Minnows,  77,  136 

„        u»e  of,  in  tjout  ponds,  58 
Mirrow  carp,  74 

Misconduct  of  fisher-folk,  alleged,  932,  268 
"  Mock  Turtle"  soups,  use  of  conger  eels  in  making,  153 
Modes  of  fishing,  209,  3M>,  asS,  333,  340,  363 
Mohanees,  458 
Mraiey-lendcrSi  454,  46a 
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Monk-fishes,  i6l>  tt% 

Monopoly,  sdt,  447 

Montrose  mufiscl-bcds,  144 

Moon-lishT  ig 

Moronc,  Aracriaui.     S«  IVhitepftxk, 

Morpholog/,  science  of,  134 

Moss,  use  of,  for  packing  saJmon  eggs.  47 

Movable  nets,  307,  312,  313 

Muchuas,  492 

Mud -Ashes,  168 

Mud-torloiset  thci  173 

Mullels,  90,  92t  147,  149 

"  Mundella'5  Act."  371,  483,  407  '■" 

Munjcry,  463 

Muixnoids,  139 

Murmi,  495 

Mussels^  239,  242 

,,       as  food  for  breeding  fish.  42 
Mysore,  491,  498,  Soo 
MystJceLe  Celacea,  185 
Myiinoids,  167 

Naoar,  491 

Narwhalst  1 87 

Natural  condition  of  salmon  rivers,  288 
„      history,  study  of,  34^357 
„       phenomena  aifecting  fisheries,  346-357 
Navigable  rivers,  demolilbn  of  "  kideHi  "  (fishing  weirs)  in  1215,  31 
Navigation  originally  opposed  lo  weirs,  31 7i  31^ 
Neilgherry,  474 
NeZlore,  462 

Nemacheilus  barbatula,  78 
Neiophis,  i3 

Nels,  boatSf  and  oih<;r  fishing-gear,  in  the  United  Kingdom,  value  of,  336 
„     improvements  in,  &c.,  208,  220 
M     movable,  312 
„        ..  regubtionof,  312 

„     mesh  of,  312,  313.  483,  484,  488 
„     stake,  306,  307.  310 
**  Kcwcaatle  kippers."  222 
Newhaven  fishwives,  196 
New  ion  Weir,  329 
Newts,  174 

New  Z<!a]and  irout  fishing,  363 
Nga  pee,  450,  49S 
Non-migTalory  salmonidie,  346-357 
Norfolk  broads.  405 
North  American  salmon,  281 
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NoHh  Queensferry  salt'Walet  vivarium^  89 

„     Sen  lisher-folk,  231 
Noithumbcrland  fishing-grounds,  219 
North- West  ProvinceB,  498,  500 
Norway,  fish  breeding  m,  7,  26 
Nolopterus,  473 
Numi  River,  494 

Oak-fjsh,  the,  145 

ObatnicrioDS  to  passage  of  salmoQ,  306,  307,  317 

October,  fishing  in  iht  monih  of,  41S 

"Offal."  335 

Oils,  444 

Oolipadaram,  463 

Ophiocephahdi,  47a,  4J3,  475,  47B,  491 

Opialus,  inlrodiicLion  of  scams  into  IlAly  by,  5 

Oica,  iSz 

Ordinary  dams,  325-337 

Organisation  of  herring  lisheries,  203 

Orissa,  485.  489,  493.  498 

Otnridit  or  eared-seah,  17S 

Otlerbum  dam,  334 

Otters.  177,  494 

Oude,  491,  498,  500 

Ousc,  river,  37a 

Ova,  depositing  and  fertilicing  of,  23 

„    packing  and  transportation  of,  56 

,,     treatment  of,  44 

,,     of  burbot,  73 

„     „    carp,  74 

„     ..    cod,  S4 

M     „    dace,  77 

11     n    grayling,  46,  48 

,,    „    perch,  18,  73 

M     It   pilte,  7J 

„     ,.   salmonidi,  41,  48,  54,  397 

„     „    lench,  77 

„     .,    trout,  33,  36,  4i«46 
Over-fishing,  317 
Oyster  dredging,  346 
,,      women,  260 

Pacific  salmon,  305,  346,  347 

Parisian  fishwives,  259 

Parker's  rololing  hatcher,  86 

Parr,  295 

Passage  of  salmon,  obstructions  to,  3C6,  307 

„  „         through  cruives,  &c,,  provision  for,  311,  313 

Passes,  fish,  ^6-^ii 
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Pecien.     Sec  C^au 

Pegu,  4S6 

PelicaDS,  176 

Penarth  pass,  319 

Penguins,  X76 

Penobscot  salmon,  % 

Perch,  IS,  18,  71,  72,  it>S,  I47»  I4;S,  150 

„     fishing,  36S,  405, 
Persons,  Diunbs  of,  employed  in  fish  U*de  tt  wioiis  pUcei,  908,  315,  447, 

358,  261,  264,  170 
Felerhead,  fishing  port  of.  ai5 
PhyseterSf  rga 
Physoclisii,  143.^  147 
Physostomi,  1 34 

Ficard,  Madam?,  chronide  of,  zGo 
'■  Picked- D(^."  47,  ^^3,  16S 
FJpis.    Sep  Harhottn  and  pun. 
Pilchard  fiah^ry^  si4>  I49 
Pilchards,  135 
PiJ^fii  6,  71,  73,  los,  135,  138,  154 

„   fishing,  367,  408,  439 
Pinnipftlia,  17S 
Pipe-fish,  t8,  153 
Plaice,  15,28,  gji  144,  '46 
Fleclopiaih,  20 

Plunging  buck 1 1  invented  by  Mr.  Fc'^usont  81 
Poaching,  382 
FoLhck,  87,  9a,  14A 
Polam,  134 

Poisoning  of  fish»  97i  49",  «6,  497 
Pollan,  379 

Polluiion  of  riven.  58,  98,  316,  319,  330,  338-345 
Folynemi,  454' 
Folyodon,  156 
PoLypieius,  154 
Ponany,  403 

Ponder  Mr.,  hatching  saJmon  far  the  Thames,  34S 
Poods  for  fish  CjlTure,  construction  of,  ftc,  37,  30,  59,  67 
FoM  Quay  pass.  329 
Poongees,  anecdote  concerning,  499 
Porpoises,  64,  iSi,  iSa,  494 
ronufiufst  seiilemenrs  447,  451 
Pound  locks,  introdnclinnof,  31S 
FowcT  of  man  over  1  he  fisheries,  304 
Prawns  as  bail,  455 
Present  value  of  salmon  fisheries,  285 
*'  Prime,"  235 
Pristis  perrolteli,  91 
Produciivenesa  of  salmon  rivers  in  olden  limes,  284 
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pTohitdtion  of  iis«  of  ]ix«d  engirm  (Magna  Chajta),  30S,  309 
Proprietors  (upper)  and  salmon  anglingp  346,  347 
Proieclion  of  fisheries,  465-469,  496 
PiotcctJoa  of  sahnon  fisheries,  oecessiEy  of,  3&i,  3S4,  9S5,  316 

M  .,         laws  foft  :'S4,  285 

„  „        results  of»  384,  285 

„        of  spAwnirig  fish  and  young  fry,  316 
"  Protective  mimicry,"  145 
Protopterus,  l6S 

Frovideoce  of  fisher-folk,  suggestions  »£  to,  971 
Fugbstey,   Mr.,   of    Kidwelly,   process  for    Tcmoving  lin-pUte  pictde  from 

rivHB,  341 
Punjab,  4901  497p  S™> 
Puise-aet,  456,  4SS 

QujU.itv  and  abundHiice  of  British  salmos,  307 

Rana  tigstna,  495 
Rats,  177 

Rays,  47,  ISS,  16a,  165,  444 

Red -herrings,  319 

Red  Mullets.     See  AfuiliU. 

Regulation  of  use  of  movable  nets,  313 

Religion,  observance  of,  by  fisher^folk,  30O 

Religious  scruples,  concerning  consumplioa  of  fish,  55~58 

Remedying  pollution  of  rivets,  means  of,  33S-345 

Removal  of  weirs,  examples  of  advantages  of,  331-334 

Rcstigouche  salmon  supply,  to 

Restrictions  on  use  of  fixed  engines,  31 1 

Restrictions,  want  of,  443 

Ricardo's  smelt-hatching  box,  64 

River  and  pond  fishes,  73 

,,    smell.     See  Gudgren, 
Rjvers,  salmon,  artifidal  drawbacks  to  productiveJiess  of,  3^7^  3^8 

,,        ,,         extent  of,  destroyed  by  pollutions,  33^545 

„         „        in  America,  3S8,  389 

,,        ,,        riatural  capabilities  of,  287 

„         „        productiveness  of,  m  olden  times,  384 

„         „         under  Plural  conditions,  288 
Rivers,  sources  of  replenishment  of,  470 
Roach,  17,  ;i,  77.  loS*  «36i  i37.  3^* -408,  437 
Rod  and  line  fishing,  38*^ 
Rodney  Gut  fishing^rounds,  334 
Roe,  dcvetopmenl  of,  397 
Rogue  river  salmon  supply,  9 
Roman  fish  culture,  4,  89 

,,      fishwives,  346 
Rough  Hound,  the,  165 


SaB  INDEX. 

Royal  grants  or  charters,  3^7 

Rudd,  77,  136,4^ 

Rufis,  1 48 

Rutnagiri,  46] 

Rjrder,  Mr.,  observations  of»  tS 

Saccob&anc^ius,  170 
Saccobranchus  fossilis,  47S 

Sacramento  River,    report  by   Piofrteoi   Baird  on  Mr.    Livingslon  Stone's 
operations,  collecting  v^^  ini  300 
„  „        salmon  supply,  9,  16 

Sapienay  river,  10 
Si.  Ivea  fi&hery,  226 
Salmo  ferox.     See  Greai  Lakt  trout. 
tt      roDlinalis.     See  Brook  trout. 
„      levensis.     Sc^  Lock  Ijpot  trotl. 
fi  f,        cTDssol  by  Snlmo  solar,  41 

Salmon,  6,  8,  13,  15,  16,  18,  19,  ai,  24,  35.  476 

„       angling  and  upper  proprietors,  346,  347 

,,       classification  of,  346,  347 

„       breeding,  29^ 

„      consumption  of,  in  the  United  Kingdom,  287 

tt      enemies  of,  299 

„       hatching  6,  35,  94 

„       ladder  al  Cdlooney  Fall,  sketch  and  description  oT^  376,  331 

t,        „        at  Lower  Batlisodaie  Foil,  32S-331 

„       ladders  or  passes,  94-  3^5-327 

.,       life  history  of,  292-303 

,,       migration,  296 

,,       nature  of  their  food,  2S[ 

„       passes  versuj  mills,  325-337 

,,       rivers  in  America,  2SS,  2S9 

,y      sale  of,  at  Bitling^ate  in  1SS2,  287 

„       spearing,  314-3'^ 

,,       tinning  on  the  Columbia  river^  y:)^ 

„      2w-jKi  buU-trouI,  35a 
Salmon  lisUeries,  affected  by  natural  phenomena,  346-3^7 

,,  ,,        causes  of  deterioration  of,  316,  317 

„  ti         capital  invested  in,  2S6 

,,  „        contrasted  with  manufaciuring  and  mining  industries,  J20, 

321 

„  ,,         exteni  of,  destroyed  by  pollutions,  33S-345 

«i  ,,         importance  of,  281 

,,  „         imporiance  of,  as  commercial  industry.  2K5 

I,  „         in  the  Thaiacs,  281,  2H2 

»  .,        (Irish),  250 

,1  ,,        necessity  for  protection  of,  2S1 

„  ,,         power  of  man  over,  304,  305 
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„  M         KHjiil  Cimimiwiuii  ou  f  iSfij).  j8j 

„  „        lUiurif*  of  thf  Wrar  (134^1-1543),  7R4 

„       fiahinij.  i64.  17^  iK') 
SalmoitldEF,  culrvm  nf,  j^ 

SKlokODoUcu  I,i4,  Z44,  >^ 

SjUt  In  Tndb.  chcnpneu  of,  in  Ueloochliuia  and  pQriU£une  ■cHlnnnits»  4S> 
f,  „       canta^uenL  Bdnniagn  1i>  fontjgiiow  Urtcith  terniory.  451,  455 

,t     cciL  or,  ftod  iu  ticu1n£  uport  lucfulnns  ti  fi&hcncs  13,  4SI|  4;s,  4J5 

„     <a^^  447,  44»-  *5^  *** 
„     fidh,  ntpnrl  ftf,  4^fi 

<.       •<     446 

..     tu  and  iLs  cfTccih  443-  44^  447-  4«9^  45^  4S^  45i>  4^''  4f^j4  4^ 

„     walpi  1»h«ni7i,  45J 

Sifld  finctu,  I03 

Saniuiy  (tnuj&ilon  cf  liihin|-  ilUaea.  aoo,  iro 

SApmlf^La  r«nut.  390 

SarJinctt  454 

Saw'fuh,  91 

SnUy  Tiinlc^  ihc.    Sec  f^tks. 

Soiniv  inrmrjucnj  irTn  Iii-1y,  hy  OpTn-liiit,   5 

Sdcmifc  uptEtB  of  *rtjjitbl  propftGAtwn,  546-^:57 
SconbcrDidcIt  141 

Scouh  iiihci-fclki  195 

SootlanrJ.  azi^dni;  licmcci.  tiaiiitki  cf .  yA^ 

,t        fiDwn  ^inti,  3'i 

„        fiihing  in,  375 

^  |a«  of  ulinon  fithingin  310*  3ir 

It  Ikcncu  for  cfft  idling  nol  MMtMiy,  SS5 

i«  pigU«lJgA  of  ^cnot  Jpj 

«i  pioirilloi)  All  fiM  pvaigB  <tf  «tmon  ihidugh  cnuvrt  or  dunrlykcv 

„        aULc-ncu  in,  J06,  307.  ixo 

n         wetkljr  dmc  time  m  *'  3anjidiy'3  iLpi^jlO 
SfoH,  %\t  W.ilTrr.  anrl  liihcr.fnlk,  193,  159 
Sci^LUsh  Fithcry  BouJ,  344,  J74 

Sm  btennlc*.  143 
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„   percha*  444-  4S4 
It  faikev  173 
»  Kudccn,  17 

»    irout,  377.  <iS 
Sebcfir  King,  aSa 

S«it  611^454 

Scknnlvoiui.     Sec  /ipffiiAr 

ScptombtT,  fiihiii(j  in  Thr  raonih  of,  417 

S«rinm  tfferU  ^f  pfilliLlJon  af  rivpn  od  hf«Tlh  ud  Ind*,  33^14} 

S«wbi:e  quDtlon,  JJ^34S 

,,       Comrri»ti'>ri  ^  Inqmrji  on  LnnrSnn,  J4J 
Shfld.  8.  15,  19.  80.  13s,  136.  476.  47? 
Sh^ificcu.  ukc  uT,  i&^ 
ShaiUt,  tjB,  444,  454 
Shc«1-fikh,  134,  163,  473,  47S 
Shuolliif  fji^^i  (wjlh  buwH  And  Arrc-wi),  458 
Shrlmi)  liihriy,  >40 
Siltt rit  cLfiidiv  79 
Silarcddi.  13^ 

„      Pitt  fiihinU'Rirnrndsf,  33^ 
S^a,  46.  44^  447.  4SO,  4S4,  458,  4U>.  463,  47^  4SS 

Sfcitc*.  444 

Sk*lch  of  uLnxjn  leuMfr  iT  CrvLlnniv];  Kftrk,  17ft 

„  „  „  l^wci  thllivdUff  Fnltl,  J4B-3JI 

,)        milt  of  uJmon  fuUy  dcirEupcri*  jv^ 

..        rT^-inf:  flppcniaa^,  wHK  mill  iindrv^loprd,  3911 

SluVahatchmg  grill,  34 

,.  bc4*,  ccnBiructioa  of,  SJ 

,,  fitht  pirltfclioti  of,  |(^ 

„  mcihtidt  uf,  Ji,  41 

,1  almon  dying  qfTei.  a9>-30| 

„     of  fiih,  474-4T& 

ftpeahiiK  fi>h,  ^St  4^  440 
,,      almw,  31^.  316 
Spam  whalct.  i%>,  1H4 
Spcir,  sport  jn  ihc,  Jfr5 
^pinr  rtU.  473 
SpocntnlK,  ^^ 
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Spnti,  J3S 

Squalids.  158 

Sulw-nets,  306,  3o7»  %\o,  456 

SUtiatks  relating  to  Gaheiia,  73,  315,  319,  233,  323,  aaTt  2^>  ^3^1  H7t  >5o, 

358,164 
Steam  carriera,  335,  337 

„     trawlers,  333 
Sterlet,  the,  1^7 
StickLebocka,  18,  147,  14S 
StiUweU's  aerating  puntp,  57 
Siii^-rays.     See  Rays. 
Slocking  pieces  of  water,  55 
Stone,  LiviugstoQ,  Mr,  opeiukmi  of,  collecting  eggi  of  ulmon  on  Sacra- 

memo  River,  300,  303 
Stone's  cookal  traniportation-box,  57 
Stuq^Di,  153 
Sudras,  458,  498 
Sun-fish,  the,  66,  159,  184 
Superstitiona  oT  fiiher^folk,  195,  19S,  ±%t,  261 
Sui^mulleu.     See  MuUgti. 
Swans,  176 

Swingle  tail,  the.     See  Sharks. 
Sword'fiih,  163 
Soles,  15,  93,  335 

Soups  prepaied  from  sharks,  &c.,  165 
South  Canara,  44S,  460,  46^.  49^,  4^ 
South  Holland  fiaher-falk,  ^a 
Sowcrby's  whale,  186 

Tadpoles,  170 

Tanjore,  463 

Tanks,  47^1  47= 

Tanoa,  lemarks  by  collector  a1,  453 

Tasmania,  (rout  Ashing  in,  363 

Tax  on  fishing  imp[emeDts,  481 

Tay,  sport  in  the,  364 

Teetotalism  amongst  ^er-folk,  109,  ^SA*  262 

Teleofitei,  134,  140,  143 

TelUcherry,  8,  30,  44S,  450 

Tench.  17.71.405 

Tenkaici,  4G3 

Teviol,  sport  in  the,  364 

Thames  Angling  Preservalion  Society,  408 

„       angling  on  the,  366,  36S,  37a,  383,  4^1,  40S,  4>4 

,,       salmon,  former  abundance  of,  303 

t,      the,  and  the  London  lewage  que»1ioQ,  33S-345 
Thorabacks,  163 

2   M     "^ 
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"TlBrni^"nK,tlK,  » 
T\atAa,  the.  S«c  Siarb. 
Tidal  fithcncA,  4S5 

TimoQi  nltooa  on  Ibc  Cob^ibia  Rim,  305 

TomJi,  171 

Tope,  the,  i6j 

Toqiedoei,  l6> 

TortoiM*,  I7J,  495 

TofiuB  ^»— *■  piHnii'  nlmfTn  oroi  S4T 

Tnde,  seiioDi  ^ccti  on,  bf  poOntioii  of  liTcn,  338 

Tianunelii  456 

Transport  of  fiih,  444 

■  ■        rr  O"-  479 
TftTUbCOre,  448 

Tmwlii*,  318,  231,233 

Tretil,  ipcut  in  ihci  37a 

TroUii^  for  pike,  437 

Troftrcjr  Weir,  313 

Trovt,  common,  6,  11, 1^  14,  41,  56,  lai,  134 

„       Great  Lake,  6q 

„       btook,  41 

,,       Loch  Leroi,  41 
Troul  fiihing,  366,  383.  388,  395^  499 

„        „       flies  for,  399 
Tmd^  134 
Timnjr,  147,  14S 

Tuibot,  yz,  144-146,  235.  *49»  a6a 
Tunla,  171.495 
Tweed,  Kporl  in  (he,  364 
Tyne  fishings  annual  yieJd  of,  348 

United  Kifigdom*  angien,  number  of,  286 

„  t.  capiul  invested  in  fuheriei,  216 

f,  „  licences,  number  of,  3S6 

„  „  net  fishermen,  number  of,  286 

,,  ,,  value  of  nets,  boals,  and  other  gear  in,  386 

„  „  „        salmon  fisheries  in,  287 

Uniied  Stales,  angling  in  the,  362 

„  „       fiih  cuUure  in,  7,  aSS,  289 

Upper  pioprietors  and  salmon  angling,  346-357 
Usk,  river,  287,  32  J  p  3=3 

Value  of  A«heriei,  202,  250,  26S 

„        fishing  vessels,  207,  228,  237,  24] 

,,  maniiracCLiring    and   mining    industries    conliuied    with    SAlmon 

fisbt^ries,  320,  321 
„  ners,  boats,  and  other  geai  in  the  United  Kingdom,  2S6 
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VancouTcr  laknd  tnd  Brili^  CcJumtM,  388 

Venetkn  fishwives,  256 

V«sch  (fishing),  Dumber  engiged  at  vuuui  ptac«i|  9i5>  9r9f  033,  ^8,  337, 

347,  358,  a6i,  2&4 
Viptraoups,  175 
Vol«,  177 
VrHs&kj,  M.,  diT  trcadncat  nf  oth  fay,  45 

Wadees,  176 

Wa^s  of  fishpr-folk,  213,  3I$>  331,  334*  336,  339^  336,  341,  269 

Wales,  fishing  io,  381,  430 

„       rivers  of,  381 
WaJkJng  f«ata  oT  Scotch  fish- wives,  197 
Wall  nets,  488 
Walrus,  ihc,  178,  179 
"  Wash  "  (wbelk  measure),  14$ 
Waler  fowls  and  rats,  293  ' 

tt     supply  of,  tempentqre,  4c,   fin  fish  culture  nlftblishments,  17,  31, 

33.  S5i  '<W 

Wave  hatching  bon,  85 

Wear,  statistics  of  utmon  fishings  in  ihe  {ly^i^^x),  384 

Weavers,  147 

Weekly  dose  time,  or  "  Saturdajr's  slap,"  310 

Wdra,  307-309,  3>S-337 

„      sboUtiaD  of  use  of,  30S,  309 

,,      evib  of  use  of,  321-324 

,,      examples  of  the  adranlage  of  removal  of,  321-334 
Well  Banks  fishbg-ground,  334 
Whales,  181-183,  '^5 
Whelks,  239,  24S 
Whitebait,  13s 
White  bream,  78 

„      fish,  9,  64,  1S4,  iSs,  342 

„      perch,  19 

,.      trout,  378 
Wliititia.  142,  J43,  153,  »4i 
Wick,  fishing  port  of,  315 
Wilmot,  Mt.,  method  of  fish  hatching  by,  39 
Wilmot's  improved  glass  incubator,  6j 
WolT'fish,  153 
Wrasses,  147,  150 
Wright's  submerged  wave-action  batching  boi,  83 

Yah  DOWN,  499 

"YagerB,"263 

*•  Yaii-fishuig,"  218 

Varmoulh  fisheries,  218,  231 

Yellow  trout  fishing,  375.  378»  3*3 
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Yoult  Mr-,  expcrimeDtfl  in  packing  talmon  cggit  47 
Vovne  fish,  food  for,  51,  58 

„       „    dci'ekipmeni  of,  347 

„        „     protection  of,  316 

„        „     irajuporUdoa  oT,  55,  $6 

„        „     tiatmeni  of,  51 

ZuvDER  Zee  fishiog-giaiuids,  261 
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